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CONCLUSIONS AND RECOMMENDATIONS 

 
 
WRA has reviewed the following information pertaining to the Inland Bays Regional Wastewater Facility 
Permit: LTS 5004-90-12 Renewal Application: 
 

1.)  Application of a Permit to Spray Irrigate Wastewater dated January 4, 2017 as submitted by 
Sussex County 

2.)  An Engineering and Operations Report signed and sealed by Hans Medlarz, P.E. of Sussex 
County on March 2, 2017 

3.)  Vegetative Management Plans for the Disposal Fields compiled by Sussex County 
4.)  Nitrogen and Phosphorus Balances as compiled by Sussex County, including Inland Bays 

RWF related treatment plant flows and effluent quality and irrigation flow information 
5.)  Soil Chemical Analysis compiled by Keen Consulting Inc. 
6.)  Soils Report including a Cumulative Metal Loadings and Calculated Life Remaining Years 

dated April 25, 2017 developed by Class D Soil Scientist William Gangloff, PhD of Access 
Environmental, LLC 

7.) Hydrogeologic Report for Compliance Monitoring at the Inland Bays Regional Wastewater 
Facilities by Whitman, Requardt and Assoicates dated January 30, 2017 signed and sealed 
by Stephen Mogilnicki, P.G. 

8.)  Permit AGU 1504 S 03 to Operate a Land Treatment System for the Agricultural Utilization of 
Sludge with an effective date of July 1, 2015. 

 
Based on our review of this information, WRA provides the following recommendations and conclusions. 
 
CONCLUSIONS 
 
Groundwater Levels  

As indicated in the Hydrogeologic Report included in Section 6, there is a relative lack of encroachment of 
the water table underneath the IBRWF spray fields into the 2-ft buffer during the 2011-2015 period. An 
exception was the July – August 2013 relatively wet period, which represents only 2 out of 60 months, or 
3% of the 5 year period.  

Effluent Storage 

A water balance based on the actual wastewater effluent and irrigation is calculated for each year and is 
presented in Section 4. A design basis water balance is also calculated and presented in Section 4. The 
water balance based on the actual conditions for the period 2011-2015 indicates IBRWF has not 
experienced any effluent storage constraints. The wastewater influent flow during the period has 
averaged approximately 50% of its design capacity. Additionally, during this period studied, the County 
has not experienced extended periods of time (i.e. greater than 30 days) in which they were not able to 
spray irrigate due to weather conditions. 

Vegetative Management Plan 

The Vegetative Management Plan as presented in Section 3 incorporates a wide variety of information 
related to the planning, operations and performance of irrigation fields including: 

1.)  Goals and actual crop yields 

2.)  Seeding rates 

3.)  Chemical fertilization recommendations and actual applications 

4.)  Planned and actual crop rotation  

5.) Planned and actual chemical applications 
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Sussex County also provided WRA with a separate spreadsheet of annual summary of actual crop yields, 
along with chemical and biosolids fertilization rates. The information from the summary spreadsheets is 
presented in the following table, and was used for the nitrogen balances discussed below. 

Table 1. Crop Harvests and Fertilizer Rates 

Field Crop 
Harvest 

Average 
Crop 
Yield 

Nitrogen 
Chemical 
Fertilizer 
Applied 

Crop 
Harvest 

Average 
Crop 
Yield 

Biosolids 
Applied – 
Total 
Nitrogen 

Nitrogen 
Chemical 
Fertilizer 
Applied 

  
2011-
2014 

bushels/
acre 
2011-
2014 

lbs N/acre 
 
2011-2014 

 
 
2015 

bushels/
acre 
2015 

lbs 
N/acre 
2015 

lbs 
N/acre 
2015 

North 
Burton 

Corn 70-131 30-157 Soybeans 37.3 0 0 

South 
Burton  

Corn 70-151 137-157 Soybeans 37.3 0 0 

Northfield Corn 70-171 30-157 Soybeans 37.3 0 0 

Southfield Corn 93-163 137-157 Corn 162.9 70 62.4 

N Hettie 
Lingo 

Corn 93-153 137-157 Corn 162.9 70 62.4 

E Hettie 
Lingo 

Corn 93-101 137-157 Corn 162.9 70 62.4 

W Hettie 
Lingo 

Corn 93-101 137-157 Corn 162.9 70 62.4 

S Hettie 
Lingo 

Corn 93-101 137-157 Corn 162.9 70 62.4 

 
Nitrogen 

Nitrogen balance tables are presented in Section 4. WRA developed the nitrogen balances to incorporate 
nitrogen gained and lost to the following factors, based on the information source indicated: 

1.)  Total nitrogen in the wastewater effluent applied to each field as reported by Sussex County 

2.)  Nitrogen applied as chemical fertilizer and biosolids as reported by Sussex County based on 
information from Vegetative Management Plan information. 

3.)  Nitrogen from precipitation, with nitrogen amounts based on the values provided by the 
National Atmospheric Disposition Program 

4.)  Ammonia volatilization based on a generally recognized ratio 

5.)  Crop uptake based on the average crop productivity from the Vegetative Management Plan 
information and University of Delaware Cooperative Extension factsheet titled ‘Nitrogen 
Removal by Delaware Crops’ estimating Nitrogen removal by corn of 0.69 lbs N per bushel of 
corn harvested, and 3.44 lbs N per bushel of soybeans harvested 

6.)  Fixation by soybean crops based on related information published by the University of 
Delaware and Cornell University that indicates soybeans supply approximately 30-50% of the 
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nitrogen required by fixation. The more conservative 50% value is used in the nitrogen 
balance. 

The nitrogen balance calculates percolate volume incorporating the following factors: 

1.)  Wastewater effluent applied to each field provided by Sussex County 

2.)  Precipitation based on DNREC ‘Climatological Normal Precipitation’ as provided in Exhibit KK 
of the Groundwater Discharges Section 

3.)  Potential evapotranspiration based on DNREC ‘Climatological Normal Precipitation’ as 
provided in Exhibit II of the Groundwater Discharges Section. Negative percolate volumes are 
reported as zero (0) gallons. 

The monthly nitrogen balances are calculated for each field for 2011 through 2015, with any negative 
monthly percolate nitrogen concentration reported as zero (0). The nitrogen balances indicates an excess 
of applied nitrogen (i.e. the percolate total nitrogen concentration exceeds 10 mg/L) occurs each time 
chemical fertilizer are applied to the fields. This is followed by a nitrogen deficit from the time a crop is 
planted until it is harvested. Overall for the year, there appears to be an excess of nitrogen being applied 
to the fields, primarily from the chemical fertilizer being applied.  

From 2011 through 2014 the imbalance indicated a potential total nitrogen concentration in the percolate 
generally exceeding 10 mg-N/L. In 2015, the amount of chemical fertilizer was decreased from the levels 
applied in previous years. The 2015 nitrogen balance continued to be in excess in the fields that grew 
corn and chemical nitrogen was applied. The annual average calculated concentration of total nitrogen in 
the percolate is generally less than 3 mg-N/L. In the fields that grew soybeans and no chemical fertilizer 
was applied, the annual average nitrogen concentration in the percolate was negative, indicating nitrogen 
was removed from the soil.  

There was also a decrease in total nitrogen in the wastewater effluent from the years 2011-2012 to the 
2013-2015 period due to the upgrade of the treatment facility. The levels of total nitrogen in the effluent 
are typical of a well-managed lagoon system with cyclic aeration providing nitrogen removal. 

The decrease in wastewater-applied nitrogen in 2014 and 2015 is reflected in overall lower nitrate 
concentrations in the analyzed groundwater samples, as noted in the Hydrogeologic Report presented in 
Section 7. Some of the downgradient monitoring wells consistently have nitrate concentrations in excess 
of 20 mg NO3-N/L, including MW-12, 15 and 24. Several downgradient monitoring wells, including MW-2, 
3, 4, 13, 14, 21, and 22 are generally in the same range (5-15 mg-NO3-N/L) as the percolate in the 
calculated nitrogen balance. 

From the nitrogen balance spreadsheets, it is the application of chemical fertilizer, not the application of 
wastewater that is the driver of excess nitrogen in the percolate. It is recommended chemical nitrogen 
fertilizer be eliminated or spread out over the growing season to affect the excess total nitrogen being 
applied, which is especially high in the month it is applied. With the elimination or modification of chemical 
nitrogen fertilizer application to the vegetative management plans, the fields indicate no issues to 
continuing to assimilate the nitrogen applied by wastewater effluent irrigation. 

Phosphorus 

The phosphorus balance tables presented in the end of Section 4 account for the phosphorus applied to 
the disposal fields by the wastewater effluent, and the crop uptake. In almost all of the years and fields, 
the crops remove more phosphorus than is applied with the irrigated effluent. The phosphorus in the 
wastewater generally accounts for 30-50% of the crop phosphorus uptake. Two fields in 2013 had low 
crop yields, and the overall phosphorus balance was slightly positive (i.e. more phosphorus was applied 
by the wastewater effluent than removed by the crops).  

The Soils Report included in Section 5 identifies phosphorus as the limiting soil constituent. It also 
classifies the phosphorus levels in the soil, as indicated by cation exchange capacity, are excessive when 
compared to University of Delaware phosphorus fertility index values. At the same time, the majority of 
monitoring wells samples analyzed phosphorus at non-detect levels. A few of the samples did indicate 
phosphorus concentrations above 1 mg/L. From this groundwater data, the general conclusion is that 
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subsurface soils are removing phosphorus, and therefore the majority of the spray fields still have 
remaining capacity to accept additional phosphorus. 

Given that the current irrigation rates, and crop schedules indicate a reduction in phosphorus in the soils, 
there are no conditions to limit or reduce the life of the disposal field. 

The County is planning to develop a regional sludge treatment facility at the IBRWF, to produce Class A 
biosolids. One use of these biosolids could be application on the existing spray irrigation fields. The 
Inland Bays biosolids have been tested to contain less than 1% phosphorus on a dry weight basis. Even 
with this lower than typical concentration, it is recommended that prior to biosolids application, the 
subsurface soils (2 feet below the surface) be sampled and analyzed, and the phosphorus retention 
curves be developed and interpreted for the capacity to accept additional phosphorus. 

Sodium and Chlorides 

The Hydrogeologic Report presented in Section 6 examined the sodium, chloride, and total dissolved 
solids in the groundwater monitoring samples. Although some of the samples exceed their respective 
drinking water secondary standards, the levels are generally below the secondary standards. In addition, 
the levels are reported as being steady, to slightly increasing, from 2011-2015. 

The sodium and chloride concentrations are regularly measured on the treated wastewater effluent and 
are included in this Section.  

Sodium and Chlorides in IBRWF Effluent Compared to Peak Precipitation 

Date of 
Wastewater 
Effluent Sample 

Peak 
Precipitation 
Prior to Sample 

Date of Peak 
Precipitation 

Sodium Chlorides 

 Inches per Day  mg/L mg/L 

9/1/2011 4.4 8/28/2011 135 271 

12/1/2012 5.0 10/29/2012 240 384 

12/18/2013 1.9 10/11/2013 880 137.5 

12/16/2015 3.1 10/01/2015 311.5 392 

Average of All Days 
Tested 

N/A N/A 205 250 

Average Dry 
Weather 

N/A N/A 113 110 

 

As indicated in the table, the concentrations spike when there is flooding of low lying areas within the 
collection system. This indicates brackish water is infiltrating into the collection system. There are also 
anecdotal reports of inflow of brackish water through cleanouts at the household connections. 

During dry weather, the sodium and chloride levels measured in the IBWRF effluent (113 and 110 mg/L 
respectively) are at the high end of typical wastewater influent as indicated by the Water Environment 
Federation Manual of Practice No. 8 (MOP-8).  The MOP-8 indicates typical wastewater will have sodium 
concentrations of 40-70 mg/L more than the local potable water concentrations, and chloride 
concentrations in raw wastewater of 30-90 mg/L. The elevated sodium and chloride levels may also be 
influenced by contributions from brine collected from domestic reverse osmosis drinking water treatment 
units. 

In 2015, Sussex County contracted with EA Engineering, Inc. to perform an inflow/infiltration study of one 
of the larger private systems, Mariners Cove.  Because the County felt the Mariner’s Cove system needed 
the most upgrades, it was chosen as the first area to focus on. The study concluded that the collection 
system for Mariner’s Cove experiences significant inflow and infiltration (I&I), with portions containing 
higher than average levels of sodium. Recommendations from the report to reduce the I&I were submitted 
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to Equity Lifestyle Properties, Inc., the owners of the Mariner’s Cove property, for them to address. In 
response, the County has received a plan from the owner to address the I&I issues that were identified, 
and has also received updates with regard to the repairs/upgrades completed and upcoming. 

It is recommended that the County continue to address infiltration and inflow of brackish water into the 
collection system. There does not appear to be any condition to limit effluent spray rates due to sodium, 
or chlorides at this time. 

Metals 

The Soils Report presented in Section 5 includes a calculation of the remaining life for each disposal field 
for metals including lead, zinc, copper, nickel and cadmium. The only remaining life that is less than 100 
years are in the North and South Field based on the cadmium levels present and that being applied 
through the wastewater.  South Field calculates to a remaining life of 63 years and North Field 87 years. It 
is noted that the cadmium concentrations measured in all of the effluent fields is below the detection limit. 
The detection limit varies through the period studied, but several samples in 2014 and 2015 were tested 
with a detection limit as low as 0.38 mg/kg. The calculated remaining lives do not constitute a reason to 
limit the application of wastewater on the fields. 

Biosolids 

The County holds an Agricultural Utilization of Sludge Permit No. AGU 1504-S-03. The permit includes 
biosolids generated at South Coast RWF, Wolfe Neck RWF, Inland Bays RWF, and Piney Neck RWF. It 
allows the application of stabilized sludge to four parcels of land totaling approximately 574 acres, and 
does not include any of the spray irrigation fields currently used by IBRWF. 

Currently, all of the biosolids generated by the IBRWF are stored in lagoons at the facility. As mentioned 
above, Sussex County intends to develop a regional biosolids facility. The plan for the facility is to treat 
biosolids to a Class A level through a heat drying process. The facility is being sized to treat biosolids 
from Inland Bays RWF, South Coastal RWF, Wolfe Neck RWF, Rehoboth WWTP, Lewes WWTP and 
Seaford. The facility is projected to treat 1,990 dry tons of biosolids by 2025. 

Several potential disposal routes are being investigated including land application on the Inland Bay RWF 
effluent disposal fields. As mentioned above, it is recommended that if biosolids are planned to be applied 
to the existing fields, phosphorus retention curves be conducted on the subsurface soils. 

Future Inland Bay Regional Wastewater Facility Liquid Treatment Plans 
Sussex County intends to expand the capacity of the liquid wastewater treatment capacity of the Inland 
Bays Regional Wastewater Facility from 2 MGD up to 4 MGD annual average flow. Recognizing the site 
limitation and planned expansion, WRA is currently providing studies of adjacent disposal area, for the 
planned expansion.  

To increase the plant wastewater treatment capacity a number of proposed structures will be added to 
existing facility. Two proposed Biolac aeration lagoons will mirror the existing Biolac aeration lagoons. A 
proposed effluent storage will be sized based on the increased capacity of the plant.  

The expansion of effluent disposal includes the addition of four spray fields in adjacent properties to the 
Inland Bays RWF. Based on the preliminary results the available lands have soils suitable for 
development of spray irrigation fields. The preliminary disposal capacity associated with this expansion 
would be 2.1 million gallons per day on days when spraying is allowed. These sites are currently wooded, 
and based on anecdotal evidence, the area has not been farmed for many decades. Therefore, it is 
expected these sites will not be nitrogen or phosphorus limited due to chemical fertilizer application. 

In order to mitigate the impacts by the proposed change in cover types, the stormwater management plan 
will comply with local regulations and the Sussex County Soil Conversation Districts recommendations.   

WRA has performed calculations of groundwater mounding on these sites using an analytical flow model 
to preliminarily assess the application rates.  Completion of the hydrogeologic investigation, including wet 
season monitoring will be needed to finalize conclusions and recommendations on mounding.   
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RECOMMENDATIONS 

Based on the information reviewed for the permit renewal application WRA provides the following 
recommendations: 
 

1.) Decrease the chemical nitrogen fertilizer applied to the wastewater disposal sites, 
2.)  Prior to applying biosolids or phosphorus chemical fertilizer to the existing fields, a 

subsurface soil investigation should be conducted to develop phosphorus retention curves, 
3.)  The potential impact on offsite domestic wells should continue to be monitored by Sussex 

County, 
4.)  The County should conduct an investigation of the collection system to determine the sources 

of sodium in the wastewater. 



SECTION 2











SECTION 3



































































































































































































































































































































































MAY 2017

WATER, NITROGEN AND
PHOSPHORUS BALANCES

SECTION 4



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr From Spray Irrigation Permit No. LTS 5004-90-12

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 52 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 39,060,000 31,640,000 36,270,000 44,100,000 53,630,000 53,400,000 62,000,000 56,730,000 47,400,000 42,160,000 37,200,000 37,820,000 541,410,000          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 7.83                       6.76                  8.02                8.60                8.45                8.42                9.40                9.21                9.09                8.85                9.09                7.13                100.9

gal/mo 7,826,369 6,756,816 8,016,634 8,595,502 8,454,109 8,422,025 9,397,805 9,213,147 9,094,650 8,854,821 9,094,650 7,129,301 100,855,830          
18 gal/acre 150,507                 129,939            154,166          165,298          162,579          161,962          180,727          177,176          174,897          170,285          174,897          137,102          1,939,535              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 15                          14                     17                   18                   17                   18                   19                   19                   19                   18                   19                   14                   205
21 Spray hydraulic application rate in/mo 5.54                       4.79                  5.68                6.09                5.99                5.96                6.66                6.52                6.44                6.27                6.44                5.05                71.4
22 Spray hydraulic application rate in/week 1.39                       1.20                  1.42                1.52                1.50                1.49                1.66                1.63                1.61                1.57                1.61                1.26                17.9
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
26 Total nitrogen in spray effluent lb/acre-mo 12.6 10.8 12.9 13.8 13.6 13.5 15.1 14.8 14.6 14.2 14.6 11.4 161.8
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.3 0.4 0.4 0.4 0.4 0.5 0.5 0.4 0.4 0.4 0.4 5.0
30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
31 Total nitrogen applied lb/acre-mo 12.9 11.2 13.3 14.2 14.0 13.9 15.5 15.3 15.0 14.6 15.0 11.8 166.8
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 1 1 1 1 1 1 1 1 1 1 1 1
35 Total ammonia application lb/acre-mo 1.26 1.08 1.29 1.38 1.36 1.35 1.51 1.48 1.46 1.42 1.46 1.14
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 6.9 11.7 22.8 34.5 20.0 7.6 103.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 27) lb/acre-mo 1.9 1.6 1.9 2.1 2.0 2.0 2.3 2.2 2.2 2.1 2.2 1.7 24.3
42 Ammonia Volitilization (5% of line 36) lb/acre-mo 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.8
43 Total nitrogen consumed lb/acre-mo 1.9 1.7 2.0 9.0 13.8 24.9 36.8 22.3 9.9 2.2 2.3 1.8 129
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 32 minus line 44) lb/acre-mo 11.0 9.5 11.3 5.2 0.1 -10.9 -21.3 -7.0 5.2 12.4 12.7 10.0 38.2
47 Total nitrogen in percolate lb/mo 571.5 494.2 587.0 267.9 7.0 -568.9 -1107.9 -364.6 268.9 646.1 662.5 521.9 1,986                     
48

49 Percolate Volume
50 Spray Hydraulic Application (line 22) in/mo 5.54 4.79 5.68 6.09 5.99 5.96 6.66 6.52 6.44 6.27 6.44 5.05
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 8.84 7.99 9.78 9.29 9.39 9.56 10.56 11.82 10.04 9.77 9.54 8.65
53 Thornwaite Potential Evapotranspiration Exhibit II in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 53 minus line 54) in/mo 8.74 7.89 9.08 7.49 6.09 4.76 5.06 6.92 6.44 7.87 8.64 8.45
55 Percolate volume gal/mo 12,344,795            11,134,040       12,817,461     10,572,313     8,595,310       6,727,616       7,138,593       9,777,950       9,094,650       11,114,034     12,201,068     11,930,128     123,447,958          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 48) lb/mo 572 494 587 268 7 -569 -1,108 -365 269 646 662 522 1985.6
59 Percolate volume (line 56) gal/mo 12,344,795            11,134,040       12,817,461     10,572,313     8,595,310       6,727,616       7,138,593       9,777,950       9,094,650       11,114,034     12,201,068     11,930,128     123447958.4

60 Total nitrogen concentration in percolate lb/MG 46.3 44.4 45.8 25.3 0.8 -84.6 -155.2 -37.3 29.6 58.1 54.3 43.7 16.1

61 Nitrogen concentration in percolate mg/L 5.6 5.3 5.5 3.0 0.1 0.0 0.0 0.0 3.5 7.0 6.5 5.2 1.9

Facility:    Inland Bays RWF
Field:  North Burton
DESIGN VALUES

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 41.9 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 39,060,000 31,640,000 36,270,000 44,100,000 53,630,000 53,400,000 62,000,000 56,730,000 47,400,000 42,160,000 37,200,000 37,820,000 541,410,000          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 4.7 4.1 4.8 5.2 5.1 5.1 5.6 5.5 5.5 5.3 5.5 4.3 60.5

gal/mo 4,696,823 4,054,954 4,811,006 5,158,401 5,073,547 5,054,293 5,639,886 5,529,067 5,457,954 5,314,026 5,457,954 4,278,493 60,526,404            
18 gal/acre 112,096                 96,777              114,821          123,112          121,087          120,628          134,603          131,959          130,261          126,826          130,261          102,112          1,444,544              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 15                          14                     17                   18                   17                   18                   19                   19                   19                   18                   19                   14                   205
21 Spray hydraulic application rate in/mo 4.13                       3.56                  4.23                4.53                4.46                4.44                4.96                4.86                4.80                4.67                4.80                3.76                53.2
22 Spray hydraulic application rate in/week 1.03                       0.89                  1.06                1.13                1.11                1.11                1.24                1.21                1.20                1.17                1.20                0.94                13.3
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
26 Total nitrogen in spray effluent lb/acre-mo 9.3 8.1 9.6 10.3 10.1 10.1 11.2 11.0 10.9 10.6 10.9 8.5 120.5
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 9.7 8.4 10.0 10.6 10.5 10.5 11.7 11.6 11.3 11.0 11.2 8.9 125.5
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 1 1 1 1 1 1 1 1 1 1 1 1
35 Total ammonia application lb/acre-mo 0.93 0.81 0.96 1.03 1.01 1.01 1.12 1.10 1.09 1.06 1.09 0.85
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 6.9 11.7 22.8 34.5 20.0 7.6 103.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 1.4 1.2 1.4 1.5 1.5 1.5 1.7 1.7 1.6 1.6 1.6 1.3 18.1
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.6
43 Total nitrogen consumed lb/acre-mo 1.4 1.3 1.5 8.5 13.3 24.3 36.2 21.7 9.3 1.6 1.7 1.3 122
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 8.3 7.2 8.6 2.1 -2.8 -13.9 -24.6 -10.1 2.0 9.3 9.5 7.6 3.3
47 Total nitrogen in percolate lb/mo 346.8 301.1 358.7 89.7 -117.7 -580.7 -1029.4 -423.4 83.8 391.2 399.5 318.7 138                        
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 4.13 3.56 4.23 4.53 4.46 4.44 4.96 4.86 4.80 4.67 4.80 3.76
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 7.43 6.76 8.33 7.73 7.86 8.04 8.86 10.16 8.40 8.17 7.90 7.36
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 7.33 6.66 7.63 5.93 4.56 3.24 3.36 5.26 4.80 6.27 7.00 7.16
55 Percolate volume gal/mo 8,337,631              7,581,987         8,679,365       6,751,255       5,187,323       3,688,990       3,819,482       5,984,168       5,457,954       7,134,430       7,961,010       8,146,851       78,730,445            
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 347 301 359 90 -118 -581 -1,029 -423 84 391 399 319 138.3
59 Percolate volume (line 55) gal/mo 8,337,631              7,581,987         8,679,365       6,751,255       5,187,323       3,688,990       3,819,482       5,984,168       5,457,954       7,134,430       7,961,010       8,146,851       78730445.2
60 Total nitrogen concentration in percolate lb/MG 41.6 39.7 41.3 13.3 -22.7 -157.4 -269.5 -70.8 15.4 54.8 50.2 39.1 1.8

61 Nitrogen concentration in percolate mg/L 5.0 4.8 5.0 1.6 0.0 0.0 0.0 0.0 1.8 6.6 6.0 4.7 0.2

Facility:    Inland Bays RWF
Field:  South Burton
DESIGN VALUES

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 103 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 39,060,000 31,640,000 36,270,000 44,100,000 53,630,000 53,400,000 62,000,000 56,730,000 47,400,000 42,160,000 37,200,000 37,820,000 541,410,000          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 19.4 16.7 19.8 21.3 20.9 20.8 23.2 22.8 22.5 21.9 22.5 17.6 249.4

gal/mo 19,353,514 16,708,658 19,824,013 21,255,473 20,905,827 20,826,488 23,239,456 22,782,821 22,489,796 21,896,732 22,489,796 17,629,761 249,402,337          
18 gal/acre 187,898                 162,220            192,466          206,364          202,969          202,199          225,626          221,192          218,348          212,590          218,348          171,163          2,421,382              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 15                          14                     17                   18                   17                   18                   19                   19                   19                   18                   19                   14                   205
21 Spray hydraulic application rate in/mo 6.92                       5.97                  7.09                7.60                7.47                7.45                8.31                8.15                8.04                7.83                8.04                6.30                89.2
22 Spray hydraulic application rate in/week 1.73                       1.49                  1.77                1.90                1.87                1.86                2.08                2.04                2.01                1.96                2.01                1.58                22.3
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
26 Total nitrogen in spray effluent lb/acre-mo 15.7 13.5 16.1 17.2 16.9 16.9 18.8 18.4 18.2 17.7 18.2 14.3 201.9
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 16.0 13.9 16.5 17.6 17.3 17.3 19.3 19.1 18.6 18.1 18.6 14.7 206.9
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 1 1 1 1 1 1 1 1 1 1 1 1
35 Total ammonia application lb/acre-mo 1.57 1.35 1.61 1.72 1.69 1.69 1.88 1.84 1.82 1.77 1.82 1.43
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 6.9 11.7 22.8 34.5 20.0 7.6 103.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 2.4 2.0 2.4 2.6 2.5 2.5 2.8 2.8 2.7 2.7 2.7 2.1 30.3
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.0
43 Total nitrogen consumed lb/acre-mo 2.4 2.1 2.5 9.6 14.4 25.4 37.4 22.9 10.4 2.7 2.8 2.2 135
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 13.6 11.8 14.0 8.0 3.0 -8.1 -18.2 -3.8 8.2 15.4 15.7 12.5 72.1
47 Total nitrogen in percolate lb/mo 1402.7 1215.1 1445.3 824.9 305.1 -835.3 -1869.9 -393.1 845.5 1584.3 1621.4 1284.8 7,431                     
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 6.92 5.97 7.09 7.60 7.47 7.45 8.31 8.15 8.04 7.83 8.04 6.30
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 10.22 9.17 11.19 10.80 10.87 11.05 12.21 13.45 11.64 11.33 11.14 9.90
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 10.12 9.07 10.49 9.00 7.57 6.25 6.71 8.55 8.04 9.43 10.24 9.70
55 Percolate volume gal/mo 28,303,473            25,378,931       29,333,344     25,171,079     21,185,514     17,470,254     18,764,477     23,901,566     22,489,796     26,371,711     28,642,893     27,139,092     294,152,129          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 1,403 1,215 1,445 825 305 -835 -1,870 -393 845 1,584 1,621 1,285 7430.6
59 Percolate volume (line 55) gal/mo 28,303,473            25,378,931       29,333,344     25,171,079     21,185,514     17,470,254     18,764,477     23,901,566     22,489,796     26,371,711     28,642,893     27,139,092     294152129.1
60 Total nitrogen concentration in percolate lb/MG 49.6 47.9 49.3 32.8 14.4 -47.8 -99.7 -16.4 37.6 60.1 56.6 47.3 25.3

61 Nitrogen concentration in percolate mg/L 5.9 5.7 5.9 3.9 1.7 0.0 0.0 0.0 4.5 7.2 6.8 5.7 3.0

Facility:    Inland Bays RWF
Field:  Northfield
DESIGN VALUES

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 103 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 39,060,000 31,640,000 36,270,000 44,100,000 53,630,000 53,400,000 62,000,000 56,730,000 47,400,000 42,160,000 37,200,000 37,820,000 541,410,000          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 19.4 16.7 19.8 21.3 20.9 20.8 23.2 22.8 22.5 21.9 22.5 17.6 249.4

gal/mo 19,353,514 16,708,658 19,824,013 21,255,473 20,905,827 20,826,488 23,239,456 22,782,821 22,489,796 21,896,732 22,489,796 17,629,761 249,402,337          
18 gal/acre 187,898                 162,220            192,466          206,364          202,969          202,199          225,626          221,192          218,348          212,590          218,348          171,163          2,421,382              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 15                          14                     17                   18                   17                   18                   19                   19                   19                   18                   19                   14                   205
21 Spray hydraulic application rate in/mo 6.92                       5.97                  7.09                7.60                7.47                7.45                8.31                8.15                8.04                7.83                8.04                6.30                89.2
22 Spray hydraulic application rate in/week 1.73                       1.49                  1.77                1.90                1.87                1.86                2.08                2.04                2.01                1.96                2.01                1.58                22.3
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
26 Total nitrogen in spray effluent lb/acre-mo 15.7 13.5 16.1 17.2 16.9 16.9 18.8 18.4 18.2 17.7 18.2 14.3 201.9
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 16.0 13.9 16.5 17.6 17.3 17.3 19.3 19.1 18.6 18.1 18.6 14.7 206.9
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 1 1 1 1 1 1 1 1 1 1 1 1
35 Total ammonia application lb/acre-mo 1.57 1.35 1.61 1.72 1.69 1.69 1.88 1.84 1.82 1.77 1.82 1.43
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.2 18.1 25.9 36.2 12.9 5.2 103.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 2.4 2.0 2.4 2.6 2.5 2.5 2.8 2.8 2.7 2.7 2.7 2.1 30.3
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.0
43 Total nitrogen consumed lb/acre-mo 2.4 2.1 2.5 7.8 20.7 28.5 39.1 15.8 8.0 2.7 2.8 2.2 135
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 13.6 11.8 14.0 9.7 -3.4 -11.2 -19.9 3.3 10.6 15.4 15.7 12.5 72.1
47 Total nitrogen in percolate lb/mo 1402.7 1215.1 1445.3 1002.5 -352.3 -1155.1 -2047.6 335.3 1094.2 1584.3 1621.4 1284.8 7,431                     
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 6.92 5.97 7.09 7.60 7.47 7.45 8.31 8.15 8.04 7.83 8.04 6.30
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 10.22 9.17 11.19 10.80 10.87 11.05 12.21 13.45 11.64 11.33 11.14 9.90
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 10.12 9.07 10.49 9.00 7.57 6.25 6.71 8.55 8.04 9.43 10.24 9.70
55 Percolate volume gal/mo 28,303,473            25,378,931       29,333,344     25,171,079     21,185,514     17,470,254     18,764,477     23,901,566     22,489,796     26,371,711     28,642,893     27,139,092     294,152,129          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 1,403 1,215 1,445 1,003 -352 -1,155 -2,048 335 1,094 1,584 1,621 1,285 7430.6
59 Percolate volume (line 55) gal/mo 28,303,473            25,378,931       29,333,344     25,171,079     21,185,514     17,470,254     18,764,477     23,901,566     22,489,796     26,371,711     28,642,893     27,139,092     294152129.1
60 Total nitrogen concentration in percolate lb/MG 49.6 47.9 49.3 39.8 -16.6 -66.1 -109.1 14.0 48.7 60.1 56.6 47.3 25.3

61 Nitrogen concentration in percolate mg/L 5.9 5.7 5.9 4.8 0.0 0.0 0.0 1.7 5.8 7.2 6.8 5.7 3.0

Facility:    Inland Bays RWF
Field:  Southfield
DESIGN VALUES

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 47.5 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 39,060,000 31,640,000 36,270,000 44,100,000 53,630,000 53,400,000 62,000,000 56,730,000 47,400,000 42,160,000 37,200,000 37,820,000 541,410,000          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 2.9 3.6 3.5 3.5 4.3 4.6 5.7 4.8 4.1 4.2 4.2 4.3 49.8

gal/mo 2,870,549 3,620,833 3,479,500 3,518,584 4,299,416 4,633,535 5,712,038 4,796,068 4,117,320 4,234,787 4,189,822 4,302,543 49,774,996            
18 gal/acre 60,433                   76,228              73,253            74,075            90,514            97,548            120,253          100,970          86,680            89,153            88,207            90,580            1,047,895              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 15                          14                     17                   18                   17                   18                   19                   19                   19                   18                   19                   14                   205
21 Spray hydraulic application rate in/mo 2.23                       2.81                  2.70                2.73                3.33                3.59                4.43                3.72                3.19                3.28                3.25                3.34                38.6
22 Spray hydraulic application rate in/week 0.56                       0.70                  0.67                0.68                0.83                0.90                1.11                0.93                0.80                0.82                0.81                0.83                9.6
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
26 Total nitrogen in spray effluent lb/acre-mo 5.0 6.4 6.1 6.2 7.5 8.1 10.0 8.4 7.2 7.4 7.4 7.6 87.4
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 5.4 6.7 6.6 6.5 7.9 8.5 10.5 9.0 7.6 7.8 7.7 8.0 92.4
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 1 1 1 1 1 1 1 1 1 1 1 1
35 Total ammonia application lb/acre-mo 0.50 0.64 0.61 0.62 0.75 0.81 1.00 0.84 0.72 0.74 0.74 0.76
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.2 18.1 25.9 36.2 12.9 5.2 103.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.8 1.0 0.9 0.9 1.1 1.2 1.5 1.3 1.1 1.1 1.1 1.1 13.1
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.4
43 Total nitrogen consumed lb/acre-mo 0.8 1.0 0.9 6.1 19.3 27.1 37.8 14.2 6.3 1.2 1.1 1.2 117
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 4.6 5.7 5.6 0.4 -11.3 -18.6 -27.3 -5.2 1.3 6.7 6.6 6.8 -24.7
47 Total nitrogen in percolate lb/mo 220.2 272.5 267.4 19.5 -538.9 -883.0 -1297.0 -247.8 63.9 317.4 312.1 322.7 (1,171)                   
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 2.23 2.81 2.70 2.73 3.33 3.59 4.43 3.72 3.19 3.28 3.25 3.34
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 5.53 6.01 6.80 5.93 6.73 7.19 8.33 9.02 6.79 6.78 6.35 6.94
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 5.43 5.91 6.10 4.13 3.43 2.39 2.83 4.12 3.19 4.88 5.45 6.74
55 Percolate volume gal/mo 6,997,957              7,619,260         7,864,871       5,324,325       4,428,398       3,085,757       3,648,334       5,311,994       4,117,320       6,298,491       7,027,415       8,687,914       70,412,036            
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 220 273 267 20 -539 -883 -1,297 -248 64 317 312 323 -1171.0
59 Percolate volume (line 55) gal/mo 6,997,957              7,619,260         7,864,871       5,324,325       4,428,398       3,085,757       3,648,334       5,311,994       4,117,320       6,298,491       7,027,415       8,687,914       70412036.4
60 Total nitrogen concentration in percolate lb/MG 31.5 35.8 34.0 3.7 -121.7 -286.2 -355.5 -46.6 15.5 50.4 44.4 37.1 -16.6

61 Nitrogen concentration in percolate mg/L 3.8 4.3 4.1 0.4 0.0 0.0 0.0 0.0 1.9 6.0 5.3 4.5 -2.0

Facility:    Inland Bays RWF
Field:  North Hettie Lingo
DESIGN VALUES

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 34.46 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 39,060,000 31,640,000 36,270,000 44,100,000 53,630,000 53,400,000 62,000,000 56,730,000 47,400,000 42,160,000 37,200,000 37,820,000 541,410,000          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 2.1 2.6 2.5 2.6 3.1 3.4 4.1 3.5 3.0 3.1 3.0 3.1 36.1

gal/mo 2,082,508 2,626,819 2,524,286 2,552,640 3,119,113 3,361,508 4,143,933 3,479,421 2,987,007 3,072,226 3,039,605 3,121,382 36,110,450            
18 gal/acre 60,433                   76,228              73,253            74,075            90,514            97,548            120,253          100,970          86,680            89,153            88,207            90,580            1,047,895              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 15                          14                     17                   18                   17                   18                   19                   19                   19                   18                   19                   14                   205
21 Spray hydraulic application rate in/mo 2.23                       2.81                  2.70                2.73                3.33                3.59                4.43                3.72                3.19                3.28                3.25                3.34                38.6
22 Spray hydraulic application rate in/week 0.56                       0.70                  0.67                0.68                0.83                0.90                1.11                0.93                0.80                0.82                0.81                0.83                9.6
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
26 Total nitrogen in spray effluent lb/acre-mo 5.0 6.4 6.1 6.2 7.5 8.1 10.0 8.4 7.2 7.4 7.4 7.6 87.4
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 5.4 6.7 6.6 6.5 7.9 8.5 10.5 9.0 7.6 7.8 7.7 8.0 92.4
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 1 1 1 1 1 1 1 1 1 1 1 1
35 Total ammonia application lb/acre-mo 0.50 0.64 0.61 0.62 0.75 0.81 1.00 0.84 0.72 0.74 0.74 0.76
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.2 18.1 25.9 36.2 12.9 5.2 103.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.8 1.0 0.9 0.9 1.1 1.2 1.5 1.3 1.1 1.1 1.1 1.1 13.1
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.4
43 Total nitrogen consumed lb/acre-mo 0.8 1.0 0.9 6.1 19.3 27.1 37.8 14.2 6.3 1.2 1.1 1.2 117
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 4.6 5.7 5.6 0.4 -11.3 -18.6 -27.3 -5.2 1.3 6.7 6.6 6.8 -24.7
47 Total nitrogen in percolate lb/mo 159.7 197.7 194.0 14.1 -391.0 -640.6 -940.9 -179.8 46.3 230.3 226.4 234.1 (849)                      
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.69 2.81 2.70 2.73 3.33 3.59 4.43 3.72 3.19 3.28 3.25 3.34
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 3.99 6.01 6.80 5.93 6.73 7.19 8.33 9.02 6.79 6.78 6.35 6.94
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 3.89 5.91 6.10 4.13 3.43 2.39 2.83 4.12 3.19 4.88 5.45 6.74
55 Percolate volume gal/mo 3,638,326              5,527,573         5,705,757       3,862,658       3,212,686       2,238,636       2,646,770       3,853,712       2,987,007       4,569,389       5,098,204       6,302,853       49,643,571            
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 160 198 194 14 -391 -641 -941 -180 46 230 226 234 -849.5
59 Percolate volume (line 55) gal/mo 3,638,326              5,527,573         5,705,757       3,862,658       3,212,686       2,238,636       2,646,770       3,853,712       2,987,007       4,569,389       5,098,204       6,302,853       49643571.5
60 Total nitrogen concentration in percolate lb/MG 43.9 35.8 34.0 3.7 -121.7 -286.2 -355.5 -46.6 15.5 50.4 44.4 37.1 -17.1

61 Nitrogen concentration in percolate mg/L 5.3 4.3 4.1 0.4 0.0 0.0 0.0 0.0 1.9 6.0 5.3 4.5 -2.1

Facility:    Inland Bays RWF
Field:   East Hettie Lingo
DESIGN VALUES

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 20.16 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 39,060,000 31,640,000 36,270,000 44,100,000 53,630,000 53,400,000 62,000,000 56,730,000 47,400,000 42,160,000 37,200,000 37,820,000 541,410,000          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 2.4 3.1 3.0 3.0 3.6 3.9 4.8 4.1 3.5 3.6 3.6 3.7 42.3

gal/mo 2,436,643 3,073,516 2,953,546 2,986,722 3,649,526 3,933,140 4,848,618 4,071,105 3,494,955 3,594,665 3,556,497 3,652,180 42,251,113            
18 gal/acre 120,865                 152,456            146,505          148,151          181,028          195,096          240,507          201,940          173,361          178,307          176,414          181,160          2,095,789              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 15                          14                     17                   18                   17                   18                   19                   19                   19                   18                   19                   14                   205
21 Spray hydraulic application rate in/mo 4.45                       5.61                  5.40                5.46                6.67                7.18                8.86                7.44                6.38                6.57                6.50                6.67                77.2
22 Spray hydraulic application rate in/week 1.11                       1.40                  1.35                1.36                1.67                1.80                2.21                1.86                1.60                1.64                1.62                1.67                19.3
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
26 Total nitrogen in spray effluent lb/acre-mo 10.1 12.7 12.2 12.4 15.1 16.3 20.1 16.8 14.5 14.9 14.7 15.1 174.8
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.6 0.3 0.4 0.4 0.1 0.6 0.4 0.3 0.4 0.6 0.4 0.5 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 10.7 13.0 12.7 12.7 15.2 16.9 20.4 17.1 14.9 15.5 15.1 15.6 179.8
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 1 1 1 1 1 1 1 1 1 1 1 1
35 Total ammonia application lb/acre-mo 1.01 1.27 1.22 1.24 1.51 1.63 2.01 1.68 1.45 1.49 1.47 1.51
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.2 18.1 25.9 36.2 12.9 5.2 103.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 1.5 1.9 1.8 1.9 2.3 2.4 3.0 2.5 2.2 2.2 2.2 2.3 26.2
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.9
43 Total nitrogen consumed lb/acre-mo 1.6 2.0 1.9 7.1 20.5 28.4 39.3 15.5 7.4 2.3 2.3 2.3 131
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 9.1 11.1 10.8 5.6 -5.3 -11.5 -18.9 1.5 7.5 13.2 12.8 13.2 49.2
47 Total nitrogen in percolate lb/mo 184.3 222.8 217.2 113.8 -106.1 -231.9 -381.3 31.2 150.7 265.5 258.7 267.1 992                        
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 4.45 5.61 5.40 5.46 6.67 7.18 8.86 7.44 6.38 6.57 6.50 6.67
51 Climatoligical Normal Precipitation Exhibit KK in/mo 5.70 2.80 4.10 3.45 0.85 5.70 3.30 2.30 3.95 5.50 3.65 4.40
52 Total Hydraulic Loading in/mo 10.15 8.41 9.50 8.91 7.52 12.88 12.16 9.74 10.33 12.07 10.15 11.07
53 Thornwaite Potential Evapotranspiration Exhibit II in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 10.05 8.31 8.80 7.11 4.22 8.08 6.66 4.84 6.73 10.17 9.25 10.87
55 Percolate volume gal/mo 5,502,221              4,551,562         4,814,790       3,889,973       2,308,335       4,425,822       3,644,284       2,647,800       3,686,553       5,565,394       5,061,915       5,951,363       52,050,014            
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 184 223 217 114 -106 -232 -381 31 151 265 259 267 991.8
59 Percolate volume (line 55) gal/mo 5,502,221              4,551,562         4,814,790       3,889,973       2,308,335       4,425,822       3,644,284       2,647,800       3,686,553       5,565,394       5,061,915       5,951,363       52050013.8
60 Total nitrogen concentration in percolate lb/MG 33.5 48.9 45.1 29.2 -46.0 -52.4 -104.6 11.8 40.9 47.7 51.1 44.9 19.1

61 Nitrogen concentration in percolate mg/L 4.0 5.9 5.4 3.5 0.0 0.0 0.0 1.4 4.9 5.7 6.1 5.4 2.3

Facility:    Inland Bays RWF
Field:   West Hettie Lingo
DESIGN VALUES

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 30.48 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 39,060,000 31,640,000 36,270,000 44,100,000 53,630,000 53,400,000 62,000,000 56,730,000 47,400,000 42,160,000 37,200,000 37,820,000 541,410,000          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 3.7 4.6 4.5 4.5 5.5 5.9 7.3 6.2 5.3 5.4 5.4 5.5 63.9

gal/mo 3,683,972 4,646,863 4,465,481 4,515,640 5,517,735 5,946,533 7,330,649 6,155,122 5,284,039 5,434,792 5,377,085 5,521,748 63,879,658            
18 gal/acre 120,865                 152,456            146,505          148,151          181,028          195,096          240,507          201,940          173,361          178,307          176,414          181,160          2,095,789              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 11 11 16 16 10 12 29 24 21 19 14 13 196
21 Spray hydraulic application rate in/mo 4.45                       5.61                  5.40                5.46                6.67                7.18                8.86                7.44                6.38                6.57                6.50                6.67                77.2
22 Spray hydraulic application rate in/week 1.11                       1.40                  1.35                1.36                1.67                1.80                2.21                1.86                1.60                1.64                1.62                1.67                19.3
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
26 Total nitrogen in spray effluent lb/acre-mo 10.1 12.7 12.2 12.4 15.1 16.3 20.1 16.8 14.5 14.9 14.7 15.1 174.8
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 10.5 13.1 12.7 12.7 15.5 16.7 20.5 17.4 14.9 15.3 15.1 15.5 179.8
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 1 1 1 1 1 1 1 1 1 1 1 1
35 Total ammonia application lb/acre-mo 1.01 1.27 1.22 1.24 1.51 1.63 2.01 1.68 1.45 1.49 1.47 1.51
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.2 18.1 25.9 36.2 12.9 5.2 103.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 1.5 1.9 1.8 1.9 2.3 2.4 3.0 2.5 2.2 2.2 2.2 2.3 26.2
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.9
43 Total nitrogen consumed lb/acre-mo 1.6 2.0 1.9 7.1 20.5 28.4 39.3 15.5 7.4 2.3 2.3 2.3 131
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 8.9 11.1 10.8 5.6 -5.0 -11.7 -18.8 1.9 7.5 13.0 12.8 13.2 49.2
47 Total nitrogen in percolate lb/mo 271.1 338.6 329.0 171.6 -151.4 -357.1 -574.0 57.9 227.2 395.2 389.7 401.7 1,500                     
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 4.45 5.61 5.40 5.46 6.67 7.18 8.86 7.44 6.38 6.57 6.50 6.67
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 7.75 8.81 9.50 8.66 10.07 10.78 12.76 12.74 9.98 10.07 9.60 10.27
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 7.65 8.71 8.80 6.86 6.77 5.98 7.26 7.84 6.38 8.17 8.70 10.07
55 Percolate volume gal/mo 6,332,465              7,212,590         7,279,504       5,674,355       5,600,501       4,953,348       6,006,403       6,486,184       5,284,039       6,759,038       7,197,923       8,335,771       77,122,121            
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 271 339 329 172 -151 -357 -574 58 227 395 390 402 1499.5
59 Percolate volume (line 55) gal/mo 6,332,465              7,212,590         7,279,504       5,674,355       5,600,501       4,953,348       6,006,403       6,486,184       5,284,039       6,759,038       7,197,923       8,335,771       77122121.2
60 Total nitrogen concentration in percolate lb/MG 42.8 46.9 45.2 30.2 -27.0 -72.1 -95.6 8.9 43.0 58.5 54.1 48.2 19.4

61 Nitrogen concentration in percolate mg/L 5.1 5.6 5.4 3.6 0.0 0.0 0.0 1.1 5.2 7.0 6.5 5.8 2.3

Facility:    Inland Bays RWF
Field:   South Hettie Lingo
DESIGN VALUES

Design Criteria



Inland Bays 2017 Permit Renewal 5/12/2017

71 MG

Summer 2,130,000 Disposal Rate Information
Winter 1,400,000 Effluent

Disposal
SPRAY RATE Capacity

PARCEL STATUS AREA (AC) (IN/WK) (mgd)
South Field Existing 100 1.86 0.72

0.3 IN/HR North Field Existing 103 1.86 0.74
7.2 IN/DAY North Burton Field Existing 52 1.5 0.30
50.4 IN/WK South Burton Field Existing 41.9 1 0.16

East Hettie-Lingo Existing 34.46 1 0.13
West Hettie-Lingo Existing 20.16 2 0.16
North Hettie-Lingo Existing 47.5 1 0.18

765,380 SF
South Hettie-Lingo Existing 30.48 2

0.24

Total IBRWF -
429.5 - 2.64

1.77

Month Influent (mgd) (1) Month Monthly Average Current Influent ADF (mgd) Design ADF, mgd
JANUARY 1.26 Jan 0.53 1.40

FEBRUARY 1.13 Feb 0.56 1.40
MARCH 1.17 Mar 0.54 1.40
APRIL 1.47 Apr 0.58 1.40
MAY 1.73 May 0.66 1.53
JUNE 1.78 Jun 0.70 1.61
JULY 2.00 Jul 0.87 2.00

AUGUST 1.83 Aug 0.79 1.82
SEPTEMBER 1.58 Sep 0.65 1.50

OCTOBER 1.36 Oct 0.61 1.40
NOVEMBER 1.24 Nov 0.55 1.40
DECEMBER 1.22 Dec 0.53 1.40

Notes: 1.  Influent flow calculated using observed trends. See "Influent Flow Data" worksheet for data set. Any flow below 1.4 mgd was increased to 1.4 mgd.

Date Actual Average Days Sprayed Potential Spray Days % Absolute Utilization (1) % Relative Utilization (2) Design Spray Application Rate (mgd) (3)

January 11                                                                          20.3 55% 50% 1.07
February 15                                                                          19.5 77% 70% 1.49
March 15                                                                          22.2 67% 61% 1.30
April 15                                                                          21.5 70% 64% 1.36
May 18                                                                          21.3 83% 75% 1.60
June 20                                                                          21.3 92% 84% 1.79
July 23                                                                          21.2 110% 100% 2.13
August 20                                                                          22.2 92% 84% 1.79
September 17                                                                          20.3 82% 74% 1.59
October 17                                                                          21.2 81% 74% 1.58
November 16                                                                          19.5 83% 76% 1.61
December 17                                                                          20.8 83% 75% 1.60
Annual Total 204                                                                        251.3 82% N/A N/A

Notes: 1.  % Absolute Utilization is calculated by the actual days sprayed divided by the potential spray days.  See "Days Sprayed Data" for complete data set.
2.  % Relative Utilization is calculated by dividing the utilization of the month by the max month utilization (July).  Spray rates are calculated based on max month capabilities.  
3.  Phase 1 Spray Application Rate calculated by multiplying % Relative Utilization by 2.13 mgd max month ADF.  

TOTAL
Rate (in/wk) (GAL/MO) Rate (in/wk) (GAL/MO) Rate (in/wk) (GAL/MO) Rate (in/wk) (GAL/MO) Rate (in/wk) (GAL/MO) Rate (in/wk) (GAL/MO) Rate (in/wk) (GAL/MO) Rate (in/wk) (GAL/MO) (GAL)

JANUARY 31 0.93 11,240,467 0.93 11,577,681 0.75 4,713,744 0.50 2,532,127 0.50 2,082,508 1.01 2,436,643 0.50 2,870,549 1.01 3,683,972 41,137,690
FEBRUARY 28 1.31 14,178,421 1.31 14,603,774 1.05 5,945,790 0.70 3,193,956 0.70 2,626,819 1.40 3,073,516 0.70 3,620,833 1.40 4,646,863 51,889,974

MARCH 31 1.13 13,624,991 1.13 14,033,741 0.91 5,713,706 0.61 3,069,286 0.61 2,524,286 1.22 2,953,546 0.61 3,479,500 1.22 4,465,481 49,864,537
APRIL 30 1.18 13,778,034 1.18 14,191,375 0.95 5,777,885 0.64 3,103,761 0.64 2,552,640 1.27 2,986,722 0.64 3,518,584 1.27 4,515,640 50,424,642
MAY 31 1.40 16,835,610 1.40 17,340,678 1.13 7,060,094 0.75 3,792,538 0.75 3,119,113 1.51 3,649,526 0.75 4,299,416 1.51 5,517,735 61,614,711
JUNE 30 1.56 18,143,949 1.56 18,688,267 1.26 7,608,753 0.84 4,087,266 0.84 3,361,508 1.68 3,933,140 0.84 4,633,535 1.68 5,946,533 66,402,950
JULY 31 1.86 22,367,138 1.86 23,038,152 1.50 9,379,767 1.00 5,038,619 1.00 4,143,933 2.00 4,848,618 1.00 5,712,038 2.00 7,330,649 81,858,914

AUGUST 31 1.56 18,780,393 1.56 19,343,805 1.26 7,875,649 0.84 4,230,637 0.84 3,479,421 1.68 4,071,105 0.84 4,796,068 1.68 6,155,122 68,732,199
SEPTEMBER 30 1.39 16,122,559 1.39 16,606,235 1.12 6,761,073 0.74 3,631,910 0.74 2,987,007 1.49 3,494,955 0.74 4,117,320 1.49 5,284,039 59,005,098

OCTOBER 31 1.38 16,582,533 1.38 17,080,009 1.11 6,953,966 0.74 3,735,528 0.74 3,072,226 1.48 3,594,665 0.74 4,234,787 1.48 5,434,792 60,688,505
NOVEMBER 30 1.41 16,406,459 1.41 16,898,653 1.14 6,880,128 0.76 3,695,864 0.76 3,039,605 1.52 3,556,497 0.76 4,189,822 1.52 5,377,085 60,044,112
DECEMBER 31 1.40 16,847,854 1.40 17,353,289 1.13 7,065,229 0.75 3,795,296 0.75 3,121,382 1.51 3,652,180 0.75 4,302,543 1.51 5,521,748 61,659,521

TOTAL 194,908,407 200,755,659 81,735,783 43,906,786 36,110,450 42,251,113 49,774,996 63,879,658 713,322,853

TOTAL SEASONALLY ADJUSTED EFFLUENT MGD 1.95

MONTH NUMBER OF DAYS PER MONTH
AVERAGE 

PRECIPITATION1 EVAPORATION NET CHANGE IN POND VOLUME MONTHLY WASTEWATER DISCHARGE POTENTIAL APPLICATION CHANGE IN VOLUME REQUIRED STORAGE

POTENTIAL APPLICATION
CHANGE IN 

VOLUME
REQUIRED 
STORAGE

(IN) (IN) (GAL/MO) (GAL/MO) (GAL/MO) (GAL) (GAL) (GAL/MO) (GAL) (GAL)
JANUARY 31 3.7 0.1 1,707,971 39,170,353 41,137,690 -259,366 0 54 41,137,690 -259,366 -                         

FEBRUARY 28 2.8 0.1 1,278,593 31,751,622 51,889,974 -18,859,758 0 49.5 51,889,974 40,856,607 40,856,607            
MARCH 31 3.3 0.7 1,245,197 36,128,266 49,864,537 -12,491,074 0 60.3 49,864,537 -12,491,074 28,365,533            
APRIL 30 3.3 1.8 691,776 44,115,038 50,424,642 -5,617,828 0 64.8 50,424,642 -5,617,828 22,747,705            
MAY 31 1.8 3.3 -701,318 53,778,409 61,614,711 -8,537,619 0 61.2 61,614,711 -8,537,619 14,210,086            
JUNE 30 5.3 4.8 229,002 53,506,561 66,402,950 -12,667,388 0 63 66,402,950 -12,667,388 1,542,698              
JULY 31 6.3 5.5 367,357 62,000,000 81,858,914 -19,491,557 0 67.5 81,858,914 -19,491,557 -                         

AUGUST 31 7.6 4.9 1,278,593 56,785,530 68,732,199 -10,668,076 0 69.3 68,732,199 -10,668,076 -                         
SEPTEMBER 30 3.2 3.6 -176,522 47,505,642 59,005,098 -11,675,978 0 67.5 59,005,098 -11,675,978 -                         

OCTOBER 31 5.7 1.9 1,793,847 42,230,497 60,688,505 -16,664,162 0 63.6 60,688,505 -16,664,162 -                         
NOVEMBER 30 3.1 0.9 1,030,508 37,301,996 60,044,112 -21,711,609 0 67.2 60,044,112 -21,711,609 -                         
DECEMBER 31 3.4 0.2 1,526,678 37,924,783 61,659,521 -22,208,060 0 50.4 61,659,521 -22,208,060 -                         

1 Monthly average for 2011-2015

Month Volume from Treatment (MG) Volume from Precipitation/Evaporation (MG) Efluent Volume Discharge (MG) Change in Storage Volume (MG) Storage Volume (MG)
January 16.11                                       1.71 11.95 5.87                                          5.87
February 15.46                                       1.28 14.06 2.68                                          8.55
March 17.21                                       1.25 18.67 (0.22)                                         8.34
April 17.43                                       0.69 16.45 1.67                                          10.00
May 20.61                                       -0.70 23.07 (3.17)                                         6.83
June 21.15                                       0.23 26.53 (5.15)                                         1.68
July 27.99                                       0.37 37.98 (9.62)                                         0.00
August 24.62                                       1.28 28.45 (2.55)                                         0.00
September 19.50                                       -0.18 21.30 (1.98)                                         0.00
October 18.87                                       1.79 21.19 (0.53)                                         0.00
November 16.51                                       1.03 21.71 (4.17)                                         0.00
December 16.77                                       1.53 20.63 (2.33)                                         0.00

West Hettie-LingoEast Hettie-Lingo

Actual Average Water Balance 2011-2015

ELIMINATION OF MAX STORAGE

429.5 ACRES

South Burton Field

POND VOLUME CALCULATIONS DESIGN REQUIRED STORAGE CALCULATIONS

Seasonally Adjusted Design Influent Flows

South FieldMONTH NUMBER OF DAYS PER MONTH

DESIGN ZONE APPLICATION RATE SUMMARY
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PROJECT DATA
Storage Volume
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1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr From Spray Irrigation Permit No. LTS 5004-90-12

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 52 acres

11 Crop Type(s) Soybeans
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 18,945,029 18,908,105 20,280,562 18,761,295 23,218,724 22,991,488 27,466,764 26,059,894 22,469,670 23,709,798 19,159,025 18,969,064 260,939,418          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 1.66                       1.60                  2.85                4.31                5.41                1.55                5.50                4.92                4.08                2.19                2.73                2.67                39.5

gal/mo 1,656,000              1,601,000         2,850,000       4,305,000       5,414,000       1,545,000       5,499,000       4,924,000       4,075,000       2,192,000       2,729,000       2,668,000       39,458,000            
18 gal/acre 31,846                   30,788              54,808            82,788            104,115          29,712            105,750          94,692            78,365            42,154            52,481            51,308            758,808                 
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 9 11 21 19 23 21 25 24 21 17 15 16 222
21 Spray hydraulic application rate in/mo 1.17                       1.13                  2.02                3.05                3.83                1.09                3.89                3.49                2.89                1.55                1.93                1.89                27.9
22 Spray hydraulic application rate in/week 0.29                       0.28                  0.50                0.76                0.96                0.27                0.97                0.87                0.72                0.39                0.48                0.47                7.0
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 4.11 3.06 3.79 9.1 20.945 7.5425 3.1125 4.8725 2.2375 3.485 2.62 4.4925
26 Total nitrogen in spray effluent lb/acre-mo 1.1 0.8 1.7 6.3 18.2 1.9 2.7 3.8 1.5 1.2 1.1 1.9 42.3
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.5 0.3 0.4 0.4 0.3 0.5 0.5 0.4 0.5 0.5 0.4 0.4 5.0
30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  4.3                  7.3                  14.1                21.3                12.4                4.7                  -                  -                  -                  64.0
31 Total nitrogen applied lb/acre-mo 1.6 1.1 2.1 11.0 25.8 16.4 24.6 16.6 6.6 1.7 1.5 2.3 111.3
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.89 0 0.215 4.7575 9.905 3.6425 1.245 0.635 0.2175 1.575 1.26 0.9625
35 Total ammonia application lb/acre-mo 0.24 0.00 0.10 3.28 8.60 0.90 1.10 0.50 0.14 0.55 0.55 0.41
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 8.5 14.5 28.2 42.7 24.7 9.4 128.0
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 27) lb/acre-mo 0.2 0.1 0.3 0.9 2.7 0.3 0.4 0.6 0.2 0.2 0.2 0.3 6.3
42 Ammonia Volitilization (5% of line 36) lb/acre-mo 0.0 0.0 0.0 0.2 0.4 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.8
43 Total nitrogen consumed lb/acre-mo 0.2 0.1 0.3 9.6 17.7 28.5 43.1 25.3 9.6 0.2 0.2 0.3 135
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 32 minus line 44) lb/acre-mo 1.4 0.9 1.9 1.4 8.1 -12.1 -18.6 -8.7 -3.0 1.5 1.3 2.0 -23.9
47 Total nitrogen in percolate lb/mo 71.9 48.6 97.9 70.3 420.9 -627.9 -965.5 -454.2 -155.7 77.6 69.0 106.1 (1,241)                   
48

49 Percolate Volume
50 Spray Hydraulic Application (line 22) in/mo 1.17 1.13 2.02 3.05 3.83 1.09 3.89 3.49 2.89 1.55 1.93 1.89
51 Climatoligical Normal Precipitation in/mo 5.70 2.80 4.10 3.45 0.85 5.70 3.30 2.30 3.95 5.50 3.65 4.40
52 Total Hydraulic Loading in/mo 6.87 3.93 6.12 6.50 4.68 6.79 7.19 5.79 6.84 7.05 5.58 6.29
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 53 minus line 54) in/mo 6.77 3.83 5.42 4.70 1.38 1.99 1.69 0.89 3.24 5.15 4.68 6.09
55 Percolate volume gal/mo 9,563,245              5,413,422         7,650,827       6,634,813       1,954,580       2,815,807       2,392,582       1,252,779       4,569,203       7,275,229       6,612,022       8,598,434       64,732,943            
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 48) lb/mo 72 49 98 70 421 -628 -965 -454 -156 78 69 106 -1241.0
59 Percolate volume (line 56) gal/mo 9,563,245              5,413,422         7,650,827       6,634,813       1,954,580       2,815,807       2,392,582       1,252,779       4,569,203       7,275,229       6,612,022       8,598,434       64732943.2

60 Total nitrogen concentration in percolate lb/MG 7.5 9.0 12.8 10.6 215.3 -223.0 -403.5 -362.6 -34.1 10.7 10.4 12.3 -19.2

61 Nitrogen concentration in percolate mg/L 0.9 1.1 1.5 1.3 25.8 0.0 0.0 0.0 0.0 1.3 1.3 1.5 -2.3

Facility:    Inland Bays RWF
Field:  North Burton
Date:   2015

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 41.9 acres

11 Crop Type(s) Soybean
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 18,945,029 18,908,105 20,280,562 18,761,295 23,218,724 22,991,488 27,466,764 26,059,894 22,469,670 23,709,798 19,159,025 18,969,064 260,939,418          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0.816 1.491 3.666 2.33 2.969 1.382 2.597 2.93 2.655 0.663 1.794 1.316 24.6

gal/mo 816000 1491000 3666000 2330000 2969000 1382000 2597000 2930000 2655000 663000 1794000 1316000 24,609,000            
18 gal/acre 19,475                   35,585              87,494            55,609            70,859            32,983            61,981            69,928            63,365            15,823            42,816            31,408            587,327                 
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 10 17 19 13 15 22 21 23 13 9 22 19 203
21 Spray hydraulic application rate in/mo 0.72                       1.31                  3.22                2.05                2.61                1.21                2.28                2.58                2.33                0.58                1.58                1.16                21.6
22 Spray hydraulic application rate in/week 0.18                       0.33                  0.81                0.51                0.65                0.30                0.57                0.64                0.58                0.15                0.39                0.29                5.4
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 4.11 3.06 3.79 9.1 20.945 7.5425 3.1125 4.8725 2.2375 3.485 2.62 4.4925
26 Total nitrogen in spray effluent lb/acre-mo 0.7 0.9 2.8 4.2 12.4 2.1 1.6 2.8 1.2 0.5 0.9 1.2 31.2
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.6 0.3 0.4 0.4 0.1 0.6 0.4 0.3 0.4 0.6 0.4 0.5 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  4.3                  7.3                  14.1                21.3                12.4                4.7                  -                  -                  -                  64.0

31 Total nitrogen applied lb/acre-mo 1.3 1.2 3.2 8.9 19.7 16.8 23.3 15.5 6.3 1.1 1.3 1.7 100.2
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.89 0 0.215 4.7575 9.905 3.6425 1.245 0.635 0.2175 1.575 1.26 0.9625
35 Total ammonia application lb/acre-mo 0.14 0.00 0.16 2.21 5.85 1.00 0.64 0.37 0.11 0.21 0.45 0.25
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 8.5 14.5 28.2 42.7 24.7 9.4 128.0
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.1 0.1 0.4 0.6 1.9 0.3 0.2 0.4 0.2 0.1 0.1 0.2 4.7
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.1 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.6
43 Total nitrogen consumed lb/acre-mo 0.1 0.1 0.4 9.3 16.7 28.5 42.9 25.2 9.6 0.1 0.2 0.2 133
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 1.2 1.1 2.8 -0.4 3.1 -11.7 -19.6 -9.7 -3.3 1.0 1.2 1.5 -33.0
47 Total nitrogen in percolate lb/mo 49.6 45.2 117.0 -17.3 128.6 -492.0 -822.8 -407.5 -136.7 41.2 49.1 61.6 (1,384)                   
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.72 1.31 3.22 2.05 2.61 1.21 2.28 2.58 2.33 0.58 1.58 1.16
51 Climatoligical Normal Precipitation in/mo 5.70 2.80 4.10 3.45 0.85 5.70 3.30 2.30 3.95 5.50 3.65 4.40
52 Total Hydraulic Loading in/mo 6.42 4.11 7.32 5.50 3.46 6.91 5.58 4.88 6.28 6.08 5.23 5.56
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 6.32 4.01 6.62 3.70 0.16 2.11 0.08 -0.02 2.68 4.18 4.33 5.36
55 Percolate volume gal/mo 7,187,415              4,562,932         7,534,359       4,207,292       181,506          2,405,977       93,944            (28,157)           3,053,213       4,758,909       4,922,820       6,094,561       44,974,772            
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 50 45 117 -17 129 -492 -823 -407 -137 41 49 62 -1384.1
59 Percolate volume (line 55) gal/mo 7,187,415              4,562,932         7,534,359       4,207,292       181,506          2,405,977       93,944            -                  3,053,213       4,758,909       4,922,820       6,094,561       45002928.3
60 Total nitrogen concentration in percolate lb/MG 6.9 9.9 15.5 -4.1 708.3 -204.5 -8758.2 14471.5 -44.8 8.6 10.0 10.1 -30.8

61 Nitrogen concentration in percolate mg/L 0.8 1.2 1.9 0.0 84.9 0.0 0.0 - 0.0 1.0 1.2 1.2 -3.7

Facility:    Inland Bays RWF
Field:  South Burton
Date:   2015

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 103 acres

11 Crop Type(s) Soybean
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 18,945,029 18,908,105 20,280,562 18,761,295 23,218,724 22,991,488 27,466,764 26,059,894 22,469,670 23,709,798 19,159,025 18,969,064 260,939,418          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 3.153 3.224 9.106 5.124 7.04 1.638 9.399 9.361 7.954 4.108 3.787 2.923 66.8

gal/mo 3,153,000              3,224,000         9,106,000       5,124,000       7,040,000       1,638,000       9,399,000       9,361,000       7,954,000       4,108,000       3,787,000       2,923,000       66,817,000            
18 gal/acre 30,612                   31,301              88,408            49,748            68,350            15,903            91,252            90,883            77,223            39,883            36,767            28,379            648,709                 
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 9 11 21 19 23 21 25 24 21 17 15 16 222
21 Spray hydraulic application rate in/mo 1.13                       1.15                  3.26                1.83                2.52                0.59                3.36                3.35                2.84                1.47                1.35                1.05                23.9
22 Spray hydraulic application rate in/week 0.28                       0.29                  0.81                0.46                0.63                0.15                0.84                0.84                0.71                0.37                0.34                0.26                6.0
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 4.11 3.06 3.79 9.1 20.945 7.5425 3.1125 4.8725 2.2375 3.485 2.62 4.4925
26 Total nitrogen in spray effluent lb/acre-mo 1.0 0.8 2.8 3.8 11.9 1.0 2.4 3.7 1.4 1.2 0.8 1.1 31.9
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.6 0.3 0.4 0.4 0.1 0.6 0.4 0.3 0.4 0.6 0.4 0.5 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  4.3                  7.3                  14.1                21.3                12.4                4.7                  -                  -                  -                  64.0

31 Total nitrogen applied lb/acre-mo 1.7 1.1 3.2 8.4 19.3 15.7 24.1 16.3 6.6 1.8 1.2 1.5 100.9
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.89 0 0.215 4.7575 9.905 3.6425 1.245 0.635 0.2175 1.575 1.26 0.9625
35 Total ammonia application lb/acre-mo 0.23 0.00 0.16 1.97 5.65 0.48 0.95 0.48 0.14 0.52 0.39 0.23
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 8.5 14.5 28.2 42.7 24.7 9.4 128.0
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.2 0.1 0.4 0.6 1.8 0.2 0.4 0.6 0.2 0.2 0.1 0.2 4.8
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6
43 Total nitrogen consumed lb/acre-mo 0.2 0.1 0.4 9.2 16.6 28.3 43.1 25.3 9.6 0.2 0.1 0.2 133
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 1.5 1.0 2.8 -0.8 2.7 -12.6 -19.0 -9.0 -3.0 1.6 1.1 1.4 -32.5
47 Total nitrogen in percolate lb/mo 154.9 101.5 290.0 -80.2 278.7 -1300.9 -1957.6 -927.7 -313.5 160.8 109.5 141.5 -3343.0
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 1.13 1.15 3.26 1.83 2.52 0.59 3.36 3.35 2.84 1.47 1.35 1.05
51 Climatoligical Normal Precipitation in/mo 5.70 2.80 4.10 3.45 0.85 5.70 3.30 2.30 3.95 5.50 3.65 4.40
52 Total Hydraulic Loading in/mo 6.83 3.95 7.36 5.28 3.37 6.29 6.66 5.65 6.79 6.97 5.00 5.45
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 6.73 3.85 6.66 3.48 0.07 1.49 1.16 0.75 3.19 5.07 4.10 5.25
55 Percolate volume gal/mo 18,815,427            10,775,527       18,615,331     9,738,822       187,688          4,155,176       3,245,904       2,089,159       8,932,902       14,176,703     11,478,371     14,669,820     116,880,830          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 155 101 290 -80 279 -1,301 -1,958 -928 -313 161 109 142 -3343.0
59 Percolate volume (line 55) gal/mo 18,815,427            10,775,527       18,615,331     9,738,822       187,688          4,155,176       3,245,904       2,089,159       8,932,902       14,176,703     11,478,371     14,669,820     116880829.8
60 Total nitrogen concentration in percolate lb/MG 8.2 9.4 15.6 -8.2 1484.9 -313.1 -603.1 -444.0 -35.1 11.3 9.5 9.6 -28.6

61 Nitrogen concentration in percolate mg/L 1.0 1.1 1.9 0.0 0.0 0.0 0.0 0.0 0.0 1.4 1.1 1.2 -3.4

Facility:    Inland Bays RWF
Field:  Northfield
Date:   2015

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 103 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 18,945,029 18,908,105 20,280,562 18,761,295 23,218,724 22,991,488 27,466,764 26,059,894 22,469,670 23,709,798 19,159,025 18,969,064 260,939,418          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 2.214 3.407 8.543 6.347 4.234 7.298 8.329 9.115 7.653 4.228 3.615 2.681 67.7

gal/mo 2,214,000              3,407,000         8,543,000       6,347,000       4,234,000       7,298,000       8,329,000       9,115,000       7,653,000       4,228,000       3,615,000       2,681,000       67,664,000            
18 gal/acre 21,495                   33,078              82,942            61,621            41,107            70,854            80,864            88,495            74,301            41,049            35,097            26,029            656,932                 
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 9 11 21 19 23 21 25 24 21 17 15 16 222
21 Spray hydraulic application rate in/mo 0.79                       1.22                  3.05                2.27                1.51                2.61                2.98                3.26                2.74                1.51                1.29                0.96                24.2
22 Spray hydraulic application rate in/week 0.20                       0.30                  0.76                0.57                0.38                0.65                0.74                0.81                0.68                0.38                0.32                0.24                6.0
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 4.11 3.06 3.79 9.1 20.945 7.5425 3.1125 4.8725 2.2375 3.485 2.62 4.4925
26 Total nitrogen in spray effluent lb/acre-mo 0.7 0.8 2.6 4.7 7.2 4.5 2.1 3.6 1.4 1.2 0.8 1.0 30.5
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  53                   18                   -                  -                  -                  -                  -                  -                  -                  70.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  47                   16                   -                  -                  -                  -                  -                  -                  -                  62.4

29 Total nitrogen due to precipitation lb/acre-mo 0.6 0.3 0.4 0.4 0.1 0.6 0.4 0.3 0.4 0.6 0.4 0.5 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 1.4 1.2 3.1 104.4 40.4 5.1 2.5 3.8 1.8 1.8 1.2 1.5 167.9
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.89 0 0.215 4.7575 9.905 3.6425 1.245 0.635 0.2175 1.575 1.26 0.9625
35 Total ammonia application lb/acre-mo 0.16 0.00 0.15 2.44 3.40 2.15 0.84 0.47 0.13 0.54 0.37 0.21
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.6 19.6 28.0 39.2 14.0 5.6 112.0
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.1 0.1 0.4 0.7 1.1 0.7 0.3 0.5 0.2 0.2 0.1 0.1 4.6
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.1 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.5
43 Total nitrogen consumed lb/acre-mo 0.1 0.1 0.4 6.4 20.8 28.8 39.6 14.6 5.8 0.2 0.1 0.2 117
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 1.2 1.0 2.7 97.9 19.5 -23.7 -37.1 -10.7 -4.0 1.6 1.0 1.3 50.8
47 Total nitrogen in percolate lb/mo 127.9 105.5 275.0 10086.8 2011.3 -2440.6 -3821.0 -1103.7 -411.6 163.7 106.4 133.9 5,234                     
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.79 1.22 3.05 2.27 1.51 2.61 2.98 3.26 2.74 1.51 1.29 0.96
51 Climatoligical Normal Precipitation in/mo 5.70 2.80 4.10 3.45 0.85 5.70 3.30 2.30 3.95 5.50 3.65 4.40
52 Total Hydraulic Loading in/mo 6.49 4.02 7.15 5.72 2.36 8.31 6.28 5.56 6.69 7.01 4.94 5.36
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 6.39 3.92 6.45 3.92 -0.94 3.51 0.78 0.66 3.09 5.11 4.04 5.16
55 Percolate volume gal/mo 17,876,427            10,958,527       18,052,331     10,961,822     (2,618,312)      9,815,176       2,175,904       1,843,159       8,631,902       14,296,703     11,306,371     14,427,820     117,727,830          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 128 105 275 10,087 2,011 -2,441 -3,821 -1,104 -412 164 106 134 5233.5
59 Percolate volume (line 55) gal/mo 17,876,427            10,958,527       18,052,331     10,961,822     -                  9,815,176       2,175,904       1,843,159       8,631,902       14,296,703     11,306,371     14,427,820     120346141.7
60 Total nitrogen concentration in percolate lb/MG 7.2 9.6 15.2 920.2 -768.1 -248.7 -1756.0 -598.8 -47.7 11.4 9.4 9.3 44.5

61 Nitrogen concentration in percolate mg/L 0.9 1.2 1.8 110.3 0.0 0.0 0.0 0.0 0.0 1.4 1.1 1.1 5.3

Facility:    Inland Bays RWF
Field:  Southfield
Date:   2015

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 47.5 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 18,945,029 18,908,105 20,280,562 18,761,295 23,218,724 22,991,488 27,466,764 26,059,894 22,469,670 23,709,798 19,159,025 18,969,064 260,939,418          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 1.557 1.556 3.303 0.568 1.644 2.995 3.826 3.335 3.056 2.327 1.996 1.517 27.7

gal/mo 1,557,000              1,556,000         3,303,000       568,000          1,644,000       2,995,000       3,826,000       3,335,000       3,056,000       2,327,000       1,996,000       1,517,000       27,680,000            
18 gal/acre 32,779                   32,758              69,537            11,958            34,611            63,053            80,547            70,211            64,337            48,989            42,021            31,937            582,737                 
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 9 11 21 19 23 21 25 24 21 17 15 16 222
21 Spray hydraulic application rate in/mo 1.21                       1.21                  2.56                0.44                1.27                2.32                2.97                2.59                2.37                1.80                1.55                1.18                21.5
22 Spray hydraulic application rate in/week 0.30                       0.30                  0.64                0.11                0.32                0.58                0.74                0.65                0.59                0.45                0.39                0.29                5.4
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 4.11 3.06 3.79 9.1 20.945 7.5425 3.1125 4.8725 2.2375 3.485 2.62 4.4925
26 Total nitrogen in spray effluent lb/acre-mo 1.1 0.8 2.2 0.9 6.0 4.0 2.1 2.9 1.2 1.4 0.9 1.2 24.8
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  53                   18                   -                  -                  -                  -                  -                  -                  -                  70.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  47                   16                   -                  -                  -                  -                  -                  -                  -                  62.4

29 Total nitrogen due to precipitation lb/acre-mo 0.6 0.3 0.4 0.4 0.1 0.6 0.4 0.3 0.4 0.6 0.4 0.5 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 1.7 1.1 2.6 100.6 39.2 4.6 2.5 3.1 1.6 2.0 1.3 1.7 162.2
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.89 0 0.215 4.7575 9.905 3.6425 1.245 0.635 0.2175 1.575 1.26 0.9625
35 Total ammonia application lb/acre-mo 0.24 0.00 0.12 0.47 2.86 1.92 0.84 0.37 0.12 0.64 0.44 0.26
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.6 19.6 28.0 39.2 14.0 5.6 112.0
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.2 0.1 0.3 0.1 0.9 0.6 0.3 0.4 0.2 0.2 0.1 0.2 3.7
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.4
43 Total nitrogen consumed lb/acre-mo 0.2 0.1 0.3 5.8 20.6 28.7 39.6 14.4 5.8 0.2 0.2 0.2 116
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 1.6 1.0 2.3 94.8 18.6 -24.1 -37.1 -11.3 -4.2 1.8 1.2 1.5 46.0
47 Total nitrogen in percolate lb/mo 74.4 48.3 109.8 4504.2 883.0 -1144.8 -1762.4 -538.7 -197.3 84.5 55.0 70.6 2,187                     
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 1.21 1.21 2.56 0.44 1.27 2.32 2.97 2.59 2.37 1.80 1.55 1.18
51 Climatoligical Normal Precipitation in/mo 5.70 2.80 4.10 3.45 0.85 5.70 3.30 2.30 3.95 5.50 3.65 4.40
52 Total Hydraulic Loading in/mo 6.91 4.01 6.66 3.89 2.12 8.02 6.27 4.89 6.32 7.30 5.20 5.58
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 6.81 3.91 5.96 2.09 -1.18 3.22 0.77 -0.01 2.72 5.40 4.30 5.38
55 Percolate volume gal/mo 8,779,964              5,038,501         7,688,371       2,696,195       (1,516,047)      4,155,834       988,407          (18,519)           3,507,435       6,970,334       5,542,991       6,934,223       50,767,689            
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 74 48 110 4,504 883 -1,145 -1,762 -539 -197 85 55 71 2186.5
59 Percolate volume (line 55) gal/mo 8,779,964              5,038,501         7,688,371       2,696,195       -                  4,155,834       988,407          -                  3,507,435       6,970,334       5,542,991       6,934,223       52302254.3
60 Total nitrogen concentration in percolate lb/MG 8.5 9.6 14.3 1670.6 -582.4 -275.5 -1783.1 29091.0 -56.2 12.1 9.9 10.2 43.1

61 Nitrogen concentration in percolate mg/L 1.0 1.1 1.7 200.3 0.0 0.0 0.0 0.0 0.0 1.5 1.2 1.2 5.2

Facility:    Inland Bays RWF
Field:  North Hettie Lingo
Date:   2015

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 34.46 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 18,945,029 18,908,105 20,280,562 18,761,295 23,218,724 22,991,488 27,466,764 26,059,894 22,469,670 23,709,798 19,159,025 18,969,064 260,939,418          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0.644 0.481 1.314 0.284 2.072 3.529 4.158 3.719 2.288 2.079 1.803 2.43 24.8

gal/mo 644,000                 481,000            1,314,000       284,000          2,072,000       3,529,000       4,158,000       3,719,000       2,288,000       2,079,000       1,803,000       2,430,000       24,801,000            
18 gal/acre 18,688                   13,958              38,131            8,241              60,128            102,409          120,662          107,922          66,396            60,331            52,322            70,517            719,704                 
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 9 11 21 19 23 21 25 24 21 17 15 16 222
21 Spray hydraulic application rate in/mo 0.69                       0.51                  1.40                0.30                2.21                3.77                4.44                3.97                2.45                2.22                1.93                2.60                26.5
22 Spray hydraulic application rate in/week 0.17                       0.13                  0.35                0.08                0.55                0.94                1.11                0.99                0.61                0.56                0.48                0.65                6.6
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 4.1 3.1 3.8 9.1 20.9 7.5 3.1 4.9 2.2 3.5 2.6 4.5
26 Total nitrogen in spray effluent lb/acre-mo 0.6 0.4 1.2 0.6 10.5 6.4 3.1 4.4 1.2 1.8 1.1 2.6 34.1
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  53                   18                   -                  -                  -                  -                  -                  -                  -                  70.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  47                   16                   -                  -                  -                  -                  -                  -                  -                  62.4

29 Total nitrogen due to precipitation lb/acre-mo 0.6 0.3 0.4 0.4 0.1 0.6 0.4 0.3 0.4 0.6 0.4 0.5 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 1.3 0.7 1.7 100.3 43.7 7.1 3.5 4.6 1.7 2.4 1.5 3.1 171.5
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.89 0 0.215 4.7575 9.905 3.6425 1.245 0.635 0.2175 1.575 1.26 0.9625
35 Total ammonia application lb/acre-mo 0.14 0.00 0.07 0.33 4.97 3.11 1.25 0.57 0.12 0.79 0.55 0.57
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.6 19.6 28.0 39.2 14.0 5.6 112.0
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.1 0.1 0.2 0.1 1.6 1.0 0.5 0.7 0.2 0.3 0.2 0.4 5.1
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.2 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.6
43 Total nitrogen consumed lb/acre-mo 0.1 0.1 0.2 5.7 21.4 29.1 39.7 14.7 5.8 0.3 0.2 0.4 118
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 1.2 0.6 1.5 94.6 22.3 -22.1 -36.2 -10.0 -4.1 2.1 1.3 2.7 53.7
47 Total nitrogen in percolate lb/mo 40.0 21.0 50.6 3259.7 767.5 -760.1 -1248.8 -346.3 -142.0 70.7 46.3 93.0 1,852                     
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.69 0.51 1.40 0.30 2.21 3.77 4.44 3.97 2.45 2.22 1.93 2.60
51 Climatoligical Normal Precipitation in/mo 5.70 2.80 4.10 3.45 0.85 5.70 3.30 2.30 3.95 5.50 3.65 4.40
52 Total Hydraulic Loading in/mo 6.39 3.31 5.50 3.75 3.06 9.47 7.74 6.27 6.40 7.72 5.58 7.00
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 6.29 3.21 4.80 1.95 -0.24 4.67 2.24 1.37 2.80 5.82 4.68 6.80
55 Percolate volume gal/mo 5,884,070              3,007,462         4,495,471       1,827,949       (220,531)         4,371,154       2,099,401       1,286,110       2,615,504       5,447,617       4,376,249       6,360,053       41,550,510            
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 40 21 51 3,260 768 -760 -1,249 -346 -142 71 46 93 1851.7
59 Percolate volume (line 55) gal/mo 5,884,070              3,007,462         4,495,471       1,827,949       -                  4,371,154       2,099,401       1,286,110       2,615,504       5,447,617       4,376,249       6,360,053       41771041.2
60 Total nitrogen concentration in percolate lb/MG 6.8 7.0 11.3 1783.2 -3480.3 -173.9 -594.8 -269.3 -54.3 13.0 10.6 14.6 44.6

61 Nitrogen concentration in percolate mg/L 0.8 0.8 1.4 213.8 0.0 0.0 0.0 0.0 0.0 1.6 1.3 1.8 5.3

Facility:    Inland Bays RWF
Field:   East Hettie Lingo
Date:   2015

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 20.16 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 15,076,846 16,621,730 19,603,307 18,358,955 20,967,490 22,739,172 33,659,429 25,258,119 20,351,024 19,310,585 17,644,688 18,672,120 248,263,465          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0.446 0.787 0.768 0 1.641 2.052 3.492 3.41 2.642 1.596 1.589 1.853 20.3

gal/mo 446,000                 787,000            768,000          -                  1,641,000       2,052,000       3,492,000       3,410,000       2,642,000       1,596,000       1,589,000       1,853,000       20,276,000            
18 gal/acre 22,123                   39,038              38,095            -                  81,399            101,786          173,214          169,147          131,052          79,167            78,819            91,915            1,005,754              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 11 11 16 16 10 12 29 24 21 19 14 13 196
21 Spray hydraulic application rate in/mo 0.81                       1.44                  1.40                -                  3.00                3.75                6.38                6.23                4.83                2.92                2.90                3.38                37.0
22 Spray hydraulic application rate in/week 0.20                       0.36                  0.35                -                  0.75                0.94                1.59                1.56                1.21                0.73                0.73                0.85                9.3
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 4.1 3.1 3.8 9.1 20.9 7.5 3.1 4.9 2.2 3.5 2.6 4.5
26 Total nitrogen in spray effluent lb/acre-mo 0.8 1.0 1.2 0.0 14.2 6.4 4.5 6.9 2.4 2.3 1.7 3.4 44.9
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  53                   18                   -                  -                  -                  -                  -                  -                  -                  70.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  47                   16                   -                  -                  -                  -                  -                  -                  -                  62.4

29 Total nitrogen due to precipitation lb/acre-mo 0.6 0.3 0.4 0.4 0.1 0.6 0.4 0.3 0.4 0.6 0.4 0.5 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 1.4 1.3 1.7 99.7 47.4 7.0 4.9 7.1 2.9 2.9 2.1 3.9 182.3
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.89 0.00 0.22 4.76 9.91 3.64 1.25 0.64 0.22 1.58 1.26 0.96
35 Total ammonia application lb/acre-mo 0.16 0.00 0.07 0.00 6.72 3.09 1.80 0.90 0.24 1.04 0.83 0.74
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.6 19.6 28.0 39.2 14.0 5.6 112.0
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.1 0.1 0.2 0.0 2.1 1.0 0.7 1.0 0.4 0.3 0.3 0.5 6.7
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.3 0.2 0.1 0.0 0.0 0.1 0.0 0.0 0.8
43 Total nitrogen consumed lb/acre-mo 0.1 0.1 0.2 5.6 22.1 29.1 40.0 15.1 6.0 0.4 0.3 0.6 120
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 1.3 1.2 1.5 94.1 25.3 -22.1 -35.1 -8.0 -3.1 2.5 1.8 3.4 62.8
47 Total nitrogen in percolate lb/mo 25.4 23.2 29.6 1896.6 510.9 -445.3 -707.8 -160.3 -62.5 50.5 36.7 68.0 1,265                     
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.81 1.44 1.40 0.00 3.00 3.75 6.38 6.23 4.83 2.92 2.90 3.38
51 Climatoligical Normal Precipitation in/mo 5.70 2.80 4.10 3.45 0.85 5.70 3.30 2.30 3.95 5.50 3.65 4.40
52 Total Hydraulic Loading in/mo 6.51 4.24 5.50 3.45 3.85 9.45 9.68 8.53 8.78 8.42 6.55 7.78
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 6.41 4.14 4.80 1.65 0.55 4.65 4.18 3.63 5.18 6.52 5.65 7.58
55 Percolate volume gal/mo 3,511,578              2,265,047         2,629,244       903,251          299,810          2,544,682       2,287,666       1,986,696       2,833,599       3,566,729       3,094,418       4,152,183       30,074,901            
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 25 23 30 1,897 511 -445 -708 -160 -63 51 37 68 1265.1
59 Percolate volume (line 55) gal/mo 3,511,578              2,265,047         2,629,244       903,251          299,810          2,544,682       2,287,666       1,986,696       2,833,599       3,566,729       3,094,418       4,152,183       30074901.1
60 Total nitrogen concentration in percolate lb/MG 7.2 10.3 11.3 2099.8 1704.1 -175.0 -309.4 -80.7 -22.1 14.2 11.9 16.4 42.1

61 Nitrogen concentration in percolate mg/L 0.9 1.2 1.4 251.8 204.3 0.0 0.0 0.0 0.0 1.7 1.4 2.0 5.0

Facility:    Inland Bays RWF
Field:   West Hettie Lingo
Date:   2015

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 30.48 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 15,076,846 16,621,730 19,603,307 18,358,955 20,967,490 22,739,172 33,659,429 25,258,119 20,351,024 19,310,585 17,644,688 18,672,120 248,263,465          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0.742 1.301 2.23 1.071 2.016 2.943 3.607 4.059 3.371 2.112 1.834 2.233 27.5

gal/mo 742,000                 1,301,000         2,230,000       1,071,000       2,016,000       2,943,000       3,607,000       4,059,000       3,371,000       2,112,000       1,834,000       2,233,000       27,519,000            
18 gal/acre 24,344                   42,684              73,163            35,138            66,142            96,555            118,340          133,169          110,597          69,291            60,171            73,261            902,854                 
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 11 11 16 16 10 12 29 24 21 19 14 13 196
21 Spray hydraulic application rate in/mo 0.90                       1.57                  2.69                1.29                2.44                3.56                4.36                4.90                4.07                2.55                2.22                2.70                33.2
22 Spray hydraulic application rate in/week 0.22                       0.39                  0.67                0.32                0.61                0.89                1.09                1.23                1.02                0.64                0.55                0.67                8.3
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 4.11 3.06 3.79 9.1 20.94 7.5425 3.1125 4.8725 2.2375 3.485 2.62 4.49
26 Total nitrogen in spray effluent lb/acre-mo 0.8 1.1 2.3 2.7 11.6 6.1 3.1 5.4 2.1 2.0 1.3 2.7 41.1
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  53                   18                   -                  -                  -                  -                  -                  -                  -                  70.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  47                   16                   -                  -                  -                  -                  -                  -                  -                  62.4

29 Total nitrogen due to precipitation lb/acre-mo 0.6 0.3 0.4 0.4 0.1 0.6 0.4 0.3 0.4 0.6 0.4 0.5 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 1.5 1.4 2.8 102.3 44.7 6.7 3.4 5.7 2.5 2.6 1.7 3.2 178.5
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.89 0 0.215 4.7575 9.905 3.6425 1.245 0.635 0.2175 1.575 1.26 0.9625
35 Total ammonia application lb/acre-mo 0.18 0.00 0.13 1.39 5.46 2.93 1.23 0.71 0.20 0.91 0.63 0.59
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.6 19.6 28.0 39.2 14.0 5.6 112.0
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.1 0.2 0.3 0.4 1.7 0.9 0.5 0.8 0.3 0.3 0.2 0.4 6.2
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.1 0.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.7
43 Total nitrogen consumed lb/acre-mo 0.1 0.2 0.4 6.1 21.6 29.1 39.7 14.8 5.9 0.3 0.2 0.4 119
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 1.3 1.2 2.4 96.3 23.1 -22.4 -36.3 -9.2 -3.4 2.3 1.5 2.8 59.7
47 Total nitrogen in percolate lb/mo 40.4 37.6 73.4 2934.4 705.3 -681.5 -1106.1 -279.9 -104.4 69.1 45.3 84.9 1,818                     
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.90 1.57 2.69 1.29 2.44 3.56 4.36 4.90 4.07 2.55 2.22 2.70
51 Climatoligical Normal Precipitation in/mo 5.70 2.80 4.10 3.45 0.85 5.70 3.30 2.30 3.95 5.50 3.65 4.40
52 Total Hydraulic Loading in/mo 6.60 4.37 6.79 4.74 3.29 9.26 7.66 7.20 8.02 8.05 5.87 7.10
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 6.50 4.27 6.09 2.94 -0.01 4.46 2.16 2.30 4.42 6.15 4.97 6.90
55 Percolate volume gal/mo 5,376,862              3,535,666         5,044,023       2,436,629       (11,752)           3,687,889       1,786,161       1,907,100       3,660,679       5,091,554       4,110,048       5,709,146       42,334,005            
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 40 38 73 2,934 705 -682 -1,106 -280 -104 69 45 85 1818.3
59 Percolate volume (line 55) gal/mo 5,376,862              3,535,666         5,044,023       2,436,629       -                  3,687,889       1,786,161       1,907,100       3,660,679       5,091,554       4,110,048       5,709,146       42345757.3
60 Total nitrogen concentration in percolate lb/MG 7.5 10.6 14.5 1204.3 -60010.5 -184.8 -619.3 -146.8 -28.5 13.6 11.0 14.9 43.0

61 Nitrogen concentration in percolate mg/L 0.9 1.3 1.7 144.4 0.0 0.0 0.0 0.0 0.0 1.6 1.3 1.8 5.2

Facility:    Inland Bays RWF
Field:   South Hettie Lingo
Date:   2015

Design Criteria



Facility:    Inland Bays RWF
OVERALL WATER BALANCE
Date:   2015

62 STORAGE Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
63 Volume Generated (line 14) gal/mo 15,076,846    16,621,730    19,603,307    18,358,955    20,967,490    22,739,172    33,659,429    25,258,119    20,351,024    19,310,585    17,644,688    18,672,120    248,263,465      
64 Volume Irrigated (all Line 17's) gal/mo 11,228,000    13,848,000    31,780,000    20,029,000    27,030,000    23,382,000    40,907,000    40,853,000    33,694,000    19,305,000    19,147,000    17,621,000    298,824,000      

65

Volume added from Precipitation 
to system on all treatment and 
storage lagoons (calculated 
using line 9 and the 5-Year 
Return Period Monthly 
Precipitation (Exhibit K-K)")

gal/mo 2,858,841      1,404,343      2,056,359      1,730,351      426,318         2,858,841      1,655,119      1,153,567      1,981,127      2,758,531      1,830,661      2,206,825      22,920,885        

66

Volume lost due to Evaporation 
from system from all treatment 
and storage lagoons (calculated 
using line 9) gal/mo 50,155           50,155           351,086         902,792         1,655,119      2,407,445      2,758,531      2,457,600      1,805,584      952,947         451,396         100,310         13,943,120        

67 Volume Stored gal/mo 6,657,532      4,127,918      (10,471,419)   (842,486)        (7,291,310)     (191,432)        (8,350,983)     (16,898,914)   (13,167,433)   1,811,169      (123,047)        3,157,635      (41,582,771)       
68 Cumulative Volume Stored gal/mo 10,785,450    314,031         (528,455)        (7,819,765)     (8,011,197)     (16,362,181)   (33,261,094)   (46,428,528)   (44,617,359)   (44,740,405)   (41,582,771)   



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 30.48 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 18,459,024 17,080,744 18,209,314 19,074,423 22,240,866 23,294,655 28,749,897 27,360,341 21,888,226 19,051,316 17,328,505 18,127,208 250,864,519          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0.73 0.79 1.77 1.30 2.20 2.22 2.25 2.74 1.52 2.82 1.67 1.18 21.2

gal/mo 732,000                 787,000            1,771,000       1,300,000       2,196,000       2,221,000       2,248,000       2,738,000       1,521,000       2,824,000       1,674,000       1,183,000       21,195,000            
18 gal/acre 24,016                   25,820              58,104            42,651            72,047            72,867            73,753            89,829            49,902            92,651            54,921            38,812            695,374                 
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 11 11 16 16 10 12 29 24 21 19 14 13 196
21 Spray hydraulic application rate in/mo 0.88                       0.95                  2.14                1.57                2.65                2.68                2.72                3.31                1.84                3.41                2.02                1.43                25.6
22 Spray hydraulic application rate in/week 0.22                       0.24                  0.53                0.39                0.66                0.67                0.68                0.83                0.46                0.85                0.51                0.36                6.4
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 13.81 16.17 15.92 6.75 3.05 3.62 3.78 3.08 2.73 2.67 3.44 4.38
26 Total nitrogen in spray effluent lb/acre-mo 2.8 3.5 7.7 2.4 1.8 2.2 2.3 2.3 1.1 2.1 1.6 1.4 31.2
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  115                 38                   -                  -                  -                  -                  -                  -                  -                  153.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 3.1 3.8 8.2 117.5 40.5 2.6 2.8 2.9 1.5 2.5 1.9 1.8 189.2
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.71 1.01 1.49 0.54 2.09 3.10 4.45 0.48 1.11 1.10 1.92 2.26
35 Total ammonia application lb/acre-mo 0.14 0.22 0.72 0.19 1.25 1.88 2.74 0.36 0.46 0.85 0.88 0.73 10.4
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 3.5 12.2 17.4 24.4 8.7 3.5 69.7
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.4 0.5 1.2 0.4 0.3 0.3 0.3 0.3 0.2 0.3 0.2 0.2 4.7
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.5
43 Total nitrogen consumed lb/acre-mo 0.4 0.5 1.2 3.9 12.5 17.8 24.9 9.1 3.7 0.4 0.3 0.2 75
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 2.7 3.3 7.0 113.7 27.9 -15.2 -22.1 -6.2 -2.1 2.1 1.6 1.6 114.3
47 Total nitrogen in percolate lb/mo 82.9 101.0 213.0 3464.4 851.5 -464.5 -673.9 -187.9 -65.0 64.3 50.3 48.1 3,484                     
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.88 0.95 2.14 1.57 2.65 2.68 2.72 3.31 1.84 3.41 2.02 1.43
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 4.18 4.15 6.24 4.77 6.05 6.28 6.62 8.61 5.44 6.91 5.12 5.03
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 4.08 4.05 5.54 2.97 2.75 1.48 1.12 3.71 1.84 5.01 4.22 4.83
55 Percolate volume gal/mo 3,380,493              3,352,727         4,585,023       2,458,715       2,278,765       1,227,815       923,754          3,069,062       1,521,000       4,148,246       3,494,839       3,997,023       34,437,463            
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 83 101 213 3,464 851 -464 -674 -188 -65 64 50 48 3,484                     
59 Percolate volume (line 55) gal/mo 3,380,493              3,352,727         4,585,023       2,458,715       2,278,765       1,227,815       923,754          3,069,062       1,521,000       4,148,246       3,494,839       3,997,023       34,437,463            
60 Total nitrogen concentration in percolate lb/MG 24.5 30.1 46.5 1409.0 373.7 -378.3 -729.5 -61.2 -42.7 15.5 14.4 12.0 101.2

61 Nitrogen concentration in percolate mg/L 2.9 3.6 5.6 168.9 44.8 0.0 0.0 0.0 0.0 1.9 1.7 1.4 12.1

Facility:    Inland Bays RWF
Field:   South Hettie Lingo
Date:   2014

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from 

Water Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface 

Acreage
18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 20.16 acres

11 Crop Type(s) Corn #
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 18,459,024 17,080,744 18,209,314 19,074,423 22,240,866 23,294,655 28,749,897 27,360,341 21,888,226 19,051,316 17,328,505 18,127,208 250,864,519        
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0.159 0 0 0 1.686 1.549 1.501 1.989 1.052 1.476 0.817 0.336 10.6

gal/mo 159,000              -                 -               -               1,686,000      1,549,000      1,501,000      1,989,000      1,052,000      1,476,000      817,000         336,000         10,565,000          
18 gal/acre 7,887                  -                 -               -               83,631          76,835          74,454          98,661          52,183          73,214          40,526          16,667          524,058              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 11 11 16 16 10 12 29 24 21 19 14 13 196
21 Spray hydraulic application rate in/mo 0.29                    -                 -               -               3.08              2.83              2.74              3.63              1.92              2.70              1.49              0.61              19.3
22 Spray hydraulic application rate in/week 0.07                    -                 -               -               0.77              0.71              0.69              0.91              0.48              0.67              0.37              0.15              4.8
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 13.81 16.17 15.92 6.75 3.05 3.62 3.78 3.08 2.73 2.67 3.44 4.38
26 Total nitrogen in spray effluent lb/acre-mo 0.9 0.0 0.0 0.0 2.1 2.3 2.3 2.5 1.2 1.6 1.2 0.6 14.8
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                     -                 -               115               38                 -                -                -                -                -                -                -                153.0
28 Total nitrogen applied as biosolids lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
30 Total nitrogen due to fixation lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
31 Total nitrogen applied lb/acre-mo 1.3 0.4 0.5 115.1 40.8 2.7 2.8 3.1 1.6 2.0 1.5 1.0 172.8
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.71 1.01 1.49 0.54 2.085 3.1 4.4475 0.4825 1.11 1.1 1.9225 2.2625
35 Total ammonia application lb/acre-mo 0.05 0.00 0.00 0.00 1.45 1.99 2.76 0.40 0.48 0.67 0.65 0.31 8.8
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 3.5 12.2 17.4 24.4 8.7 3.5 69.7
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.1 0.0 0.0 0.0 0.3 0.3 0.4 0.4 0.2 0.2 0.2 0.1 2.2
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.4
43 Total nitrogen consumed lb/acre-mo 0.1 0.0 0.0 3.5 12.6 17.9 24.9 9.1 3.7 0.3 0.2 0.1 72
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 1.1 0.4 0.5 111.6 28.2 -15.1 -22.1 -6.0 -2.1 1.8 1.3 0.9 100.5
47 Total nitrogen in percolate lb/mo 23.1 7.4 9.4 2250.5 568.0 -305.3 -445.4 -120.4 -42.1 35.3 26.4 18.4 2,025                  
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.29 0.00 0.00 0.00 3.08 2.83 2.74 3.63 1.92 2.70 1.49 0.61
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 3.59 3.20 4.10 3.20 6.48 6.43 6.64 8.93 5.52 6.20 4.59 4.21
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 3.49 3.10 3.40 1.40 3.18 1.63 1.14 4.03 1.92 4.30 3.69 4.01
55 Percolate volume gal/mo 1,910,759            1,697,016       1,861,244      766,394        1,740,742      892,090         625,121         2,207,970      1,052,000      2,351,879      2,021,334      2,197,244      19,323,794          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 23 7 9 2,250 568 -305 -445 -120 -42 35 26 18 2,025                  
59 Percolate volume (line 55) gal/mo 1,910,759            1,697,016       1,861,244      766,394        1,740,742      892,090         625,121         2,207,970      1,052,000      2,351,879      2,021,334      2,197,244      19,323,794          
60 Total nitrogen concentration in percolate lb/MG 12.1 4.3 5.1 2936.4 326.3 -342.2 -712.5 -54.5 -40.0 15.0 13.1 8.4 104.8

61 Nitrogen concentration in percolate mg/L 1.5 0.5 0.6 352.1 39.1 0.0 0.0 0.0 0.0 1.8 1.6 1.0 12.6

Facility:    Inland Bays RWF
Field:   West Hettie Lingo
Date:   2014

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 34.46 acres

11 Crop Type(s) Corn #
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 18,459,024 17,080,744 18,209,314 19,074,423 22,240,866 23,294,655 28,749,897 27,360,341 21,888,226 19,051,316 17,328,505 18,127,208 250,864,519          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0.34 0.287 0.815 0.171 3.434 1.899 3.332 1.789 1.694 2.878 1.335 1.583 19.6

gal/mo 340,000                 287,000            815,000          171,000          3,434,000       1,899,000       3,332,000       1,789,000       1,694,000       2,878,000       1,335,000       1,583,000       19,557,000            
18 gal/acre 9,867                     8,328                23,651            4,962              99,652            55,107            96,692            51,915            49,158            83,517            38,741            45,937            567,528                 
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 7 13 17 21 21 23 21 20 17 22 12 17 211
21 Spray hydraulic application rate in/mo 0.36                       0.31                  0.87                0.18                3.67                2.03                3.56                1.91                1.81                3.08                1.43                1.69                20.9
22 Spray hydraulic application rate in/week 0.09                       0.08                  0.22                0.05                0.92                0.51                0.89                0.48                0.45                0.77                0.36                0.42                5.2
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 13.81 16.17 15.92 6.75 3.05 3.62 3.78 3.08 2.73 2.67 3.44 4.38
26 Total nitrogen in spray effluent lb/acre-mo 1.1 1.1 3.1 0.3 2.5 1.7 3.0 1.3 1.1 1.9 1.1 1.7 20.0
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  115                 38                   -                  -                  -                  -                  -                  -                  -                  153.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 1.5 1.5 3.6 115.4 41.2 2.1 3.5 1.9 1.5 2.3 1.5 2.1 178.0
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 1.84 1.8375 0.2075 1.215 0.61 0.9675 1.0025 0.38 0.425 0.97 1.355 1.485
35 Total ammonia application lb/acre-mo 0.15 0.13 0.04 0.05 0.51 0.44 0.81 0.16 0.17 0.68 0.44 0.57 4.2
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 3.5 12.2 17.4 24.4 8.7 3.5 69.7
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.2 0.2 0.5 0.0 0.4 0.2 0.5 0.2 0.2 0.3 0.2 0.3 3.0
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
43 Total nitrogen consumed lb/acre-mo 0.2 0.2 0.5 3.5 12.6 17.7 24.9 8.9 3.7 0.3 0.2 0.3 73
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 1.3 1.3 3.1 111.9 28.6 -15.6 -21.4 -7.0 -2.1 1.9 1.3 1.8 105.1
47 Total nitrogen in percolate lb/mo 46.0 45.3 108.0 3854.9 984.5 -538.3 -737.4 -240.6 -73.4 67.1 44.0 62.3 3,622                     
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.36 0.31 0.87 0.18 3.67 2.03 3.56 1.91 1.81 3.08 1.43 1.69
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 3.66 3.51 4.97 3.38 7.07 5.63 7.46 7.21 5.41 6.58 4.53 5.29
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 3.56 3.41 4.27 1.58 3.77 0.83 1.96 2.31 1.81 4.68 3.63 5.09
55 Percolate volume gal/mo 3,334,326              3,187,753         3,996,471       1,481,018       3,527,573       776,128          1,834,837       2,163,291       1,694,000       4,375,163       3,393,599       4,764,471       34,528,629            
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 46 45 108 3,855 985 -538 -737 -241 -73 67 44 62 3,622                     
59 Percolate volume (line 55) gal/mo 3,334,326              3,187,753         3,996,471       1,481,018       3,527,573       776,128          1,834,837       2,163,291       1,694,000       4,375,163       3,393,599       4,764,471       34,528,629            
60 Total nitrogen concentration in percolate lb/MG 13.8 14.2 27.0 2602.9 279.1 -693.6 -401.9 -111.2 -43.4 15.3 13.0 13.1 104.9

61 Nitrogen concentration in percolate mg/L 1.7 1.7 3.2 312.1 33.5 0.0 0.0 0.0 0.0 1.8 1.6 1.6 12.6

Facility:    Inland Bays RWF
Field:   East Hettie Lingo
Date:   2014

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from 

Water Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface 

Acreage
18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 103 acres

11 Crop Type(s) Corn #
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 18,459,024 17,080,744 18,209,314 19,074,423 22,240,866 23,294,655 28,749,897 27,360,341 21,888,226 19,051,316 17,328,505 18,127,208 250,864,519        
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 1.383 7.669 7.781 5.296 9.887 6.938 8.93 5.898 1.597 7.14 3.057 5.084 70.7

gal/mo 1383000 7669000 7781000 5296000 9887000 6938000 8930000 5898000 1597000 7140000 3057000 5084000 70,660,000          
18 gal/acre 13,427                74,456            75,544          51,417          95,990          67,359          86,699          57,262          15,505          69,320          29,680          49,359          686,019              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 7 13 17 21 21 23 21 20 17 22 12 17 211
21 Spray hydraulic application rate in/mo 0.49                    2.74                2.78              1.89              3.54              2.48              3.19              2.11              0.57              2.55              1.09              1.82              25.3
22 Spray hydraulic application rate in/week 0.12                    0.69                0.70              0.47              0.88              0.62              0.80              0.53              0.14              0.64              0.27              0.45              6.3
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 13.81 16.17 15.92 6.75 3.05 3.62 3.78 3.08 2.73 2.67 3.44 4.38
26 Total nitrogen in spray effluent lb/acre-mo 1.5 10.0 10.0 2.9 2.4 2.0 2.7 1.5 0.4 1.5 0.9 1.8 37.7
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                     -                 -               115               38                 -                -                -                -                -                -                -                153.0
28 Total nitrogen applied as biosolids lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
30 Total nitrogen due to fixation lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
31 Total nitrogen applied lb/acre-mo 1.9 10.4 10.5 118.0 41.1 2.4 3.2 2.1 0.8 1.9 1.2 2.2 195.7
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 1.84 1.8375 0.2075 1.215 0.61 0.9675 1.0025 0.38 0.425 0.97 1.355 1.485
35 Total ammonia application lb/acre-mo 0.21 1.14 0.13 0.52 0.49 0.54 0.72 0.18 0.05 0.56 0.34 0.61 5.5
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 3.5 12.2 17.4 24.4 8.7 3.5 69.7
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.2 1.5 1.5 0.4 0.4 0.3 0.4 0.2 0.1 0.2 0.1 0.3 5.7
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3
43 Total nitrogen consumed lb/acre-mo 0.2 1.6 1.5 3.9 12.6 17.8 24.8 8.9 3.5 0.3 0.1 0.3 76
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 1.7 8.8 9.0 114.1 28.5 -15.3 -21.7 -6.9 -2.8 1.7 1.1 1.9 120.1
47 Total nitrogen in percolate lb/mo 173.1 910.8 925.7 11748.7 2934.6 -1577.2 -2231.3 -707.2 -286.0 173.4 109.3 197.0 12,371                
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.49 2.74 2.78 1.89 3.54 2.48 3.19 2.11 0.57 2.55 1.09 1.82
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 3.79 5.94 6.88 5.09 6.94 6.08 7.09 7.41 4.17 6.05 4.19 5.42
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 3.69 5.84 6.18 3.29 3.64 1.28 1.59 2.51 0.57 4.15 3.29 5.22
55 Percolate volume gal/mo 10,332,958          16,339,272      17,290,331    9,211,607      10,166,686    3,581,766      4,455,021      7,016,745      1,597,000      11,614,979    9,210,096      14,593,331    115,409,792        
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 173 911 926 11,749 2,935 -1,577 -2,231 -707 -286 173 109 197 12,371                
59 Percolate volume (line 55) gal/mo 10,332,958          16,339,272      17,290,331    9,211,607      10,166,686    3,581,766      4,455,021      7,016,745      1,597,000      11,614,979    9,210,096      14,593,331    115,409,792        
60 Total nitrogen concentration in percolate lb/MG 16.8 55.7 53.5 1275.4 288.7 -440.3 -500.8 -100.8 -179.1 14.9 11.9 13.5 107.2

61 Nitrogen concentration in percolate mg/L 2.0 6.7 6.4 152.9 34.6 0.0 0.0 0.0 0.0 1.8 1.4 1.6 12.9

Facility:    Inland Bays RWF
Field:  Southfield
Date:   2014

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from 

Water Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface 

Acreage
18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 47.5 acres

11 Crop Type(s) Corn #
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 18,459,024 17,080,744 18,209,314 19,074,423 22,240,866 23,294,655 28,749,897 27,360,341 21,888,226 19,051,316 17,328,505 18,127,208 250,864,519        
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0.599 2.305 2.476 1.176 2.208 2.77 2.519 2.906 2.043 2.392 1.544 1.822 24.8

gal/mo 599000 2305000 2476000 1176000 2208000 2770000 2519000 2906000 2043000 2392000 1544000 1822000 24,760,000          
18 gal/acre 12,611                48,526            52,126          24,758          46,484          58,316          53,032          61,179          43,011          50,358          32,505          38,358          521,263              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 7 13 17 21 21 23 21 20 17 22 12 17 211
21 Spray hydraulic application rate in/mo 0.46                    1.79                1.92              0.91              1.71              2.15              1.95              2.25              1.58              1.85              1.20              1.41              19.2
22 Spray hydraulic application rate in/week 0.12                    0.45                0.48              0.23              0.43              0.54              0.49              0.56              0.40              0.46              0.30              0.35              4.8
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 13.81 16.17 15.92 6.75 3.05 3.62 3.78 3.08 2.73 2.67 3.44 4.38
26 Total nitrogen in spray effluent lb/acre-mo 1.5 6.5 6.9 1.4 1.2 1.8 1.7 1.6 1.0 1.1 0.9 1.4 26.9
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                     -                 -               115               38                 -                -                -                -                -                -                -                153.0
28 Total nitrogen applied as biosolids lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
30 Total nitrogen due to fixation lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
31 Total nitrogen applied lb/acre-mo 1.8 6.9 7.4 116.5 39.8 2.2 2.1 2.2 1.4 1.5 1.3 1.8 184.9
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 1.84 1.8375 0.2075 1.215 0.61 0.9675 1.0025 0.38 0.425 0.97 1.355 1.485
35 Total ammonia application lb/acre-mo 0.19 0.74 0.09 0.25 0.24 0.47 0.44 0.19 0.15 0.41 0.37 0.48 4.0
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 3.5 12.2 17.4 24.4 8.7 3.5 69.7
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.2 1.0 1.0 0.2 0.2 0.3 0.3 0.2 0.1 0.2 0.1 0.2 4.0
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
43 Total nitrogen consumed lb/acre-mo 0.2 1.0 1.0 3.7 12.4 17.7 24.7 9.0 3.6 0.2 0.2 0.2 74
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 1.6 5.9 6.3 112.8 27.4 -15.5 -22.6 -6.8 -2.2 1.3 1.1 1.6 111.0
47 Total nitrogen in percolate lb/mo 76.1 279.8 301.5 5358.1 1303.1 -738.2 -1071.2 -322.1 -106.8 63.3 53.6 75.0 5,272                  
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.46 1.79 1.92 0.91 1.71 2.15 1.95 2.25 1.58 1.85 1.20 1.41
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 3.76 4.99 6.02 4.11 5.11 5.75 5.85 7.55 5.18 5.35 4.30 5.01
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 3.66 4.89 5.32 2.31 1.81 0.95 0.35 2.65 1.58 3.45 3.40 4.81
55 Percolate volume gal/mo 4,726,408            6,303,427       6,861,371      2,981,741      2,336,982      1,222,222      455,296         3,421,926      2,043,000      4,455,704      4,381,593      6,207,371      45,397,040          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 76 280 301 5,358 1,303 -738 -1,071 -322 -107 63 54 75 5,272                  
59 Percolate volume (line 55) gal/mo 4,726,408            6,303,427       6,861,371      2,981,741      2,336,982      1,222,222      455,296         3,421,926      2,043,000      4,455,704      4,381,593      6,207,371      45,397,040          
60 Total nitrogen concentration in percolate lb/MG 16.1 44.4 43.9 1797.0 557.6 -604.0 -2352.7 -94.1 -52.3 14.2 12.2 12.1 116.1

61 Nitrogen concentration in percolate mg/L 1.9 5.3 5.3 215.5 66.9 0.0 0.0 0.0 0.0 1.7 1.5 1.4 13.9

Facility:    Inland Bays RWF
Field:  North Hettie Lingo
Date:   2014

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 103 acres

11 Crop Type(s) Corn #
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 18,459,024 17,080,744 18,209,314 19,074,423 22,240,866 23,294,655 28,749,897 27,360,341 21,888,226 19,051,316 17,328,505 18,127,208 250,864,519          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 2.296 6.665 4.819 7.868 4.792 11.62 12.361 7.84 5.525 5.385 4.657 4.685 78.5

gal/mo 2296000 6665000 4819000 7868000 4792000 11620000 12361000 7840000 5525000 5385000 4657000 4685000 78,513,000            
18 gal/acre 22,291                   64,709              46,786            76,388            46,524            112,816          120,010          76,117            53,641            52,282            45,214            45,485            762,262                 
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 7 13 17 21 21 23 21 20 17 22 12 17 211
21 Spray hydraulic application rate in/mo 0.82                       2.38                  1.72                2.81                1.71                4.15                4.42                2.80                1.98                1.93                1.67                1.68                28.1
22 Spray hydraulic application rate in/week 0.21                       0.60                  0.43                0.70                0.43                1.04                1.10                0.70                0.49                0.48                0.42                0.42                7.0
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 13.81 16.17 15.92 6.75 3.05 3.62 3.78 3.08 2.73 2.67 3.44 4.38
26 Total nitrogen in spray effluent lb/acre-mo 2.6 8.7 6.2 4.3 1.2 3.4 3.8 2.0 1.2 1.2 1.3 1.7 37.5
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  115                 38                   -                  -                  -                  -                  -                  -                  -                  153.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 2.9 9.1 6.7 119.4 39.8 3.8 4.2 2.6 1.6 1.6 1.7 2.1 195.5
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 1.84 1.8375 0.2075 1.215 0.61 0.9675 1.0025 0.38 0.425 0.97 1.355 1.485
35 Total ammonia application lb/acre-mo 0.34 0.99 0.08 0.77 0.24 0.91 1.00 0.24 0.19 0.42 0.51 0.56 6.3
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 3.2 11.1 15.9 22.2 7.9 3.2 63.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.4 1.3 0.9 0.6 0.2 0.5 0.6 0.3 0.2 0.2 0.2 0.2 5.6
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.3
43 Total nitrogen consumed lb/acre-mo 0.4 1.4 0.9 3.9 11.3 16.4 22.8 8.2 3.4 0.2 0.2 0.3 69
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 2.5 7.7 5.7 115.6 28.5 -12.6 -18.6 -5.7 -1.7 1.4 1.4 1.8 126.0
47 Total nitrogen in percolate lb/mo 261.8 796.5 591.6 11902.4 2937.5 -1299.3 -1917.3 -585.3 -178.8 140.9 147.4 184.9 12,982                   
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.82 2.38 1.72 2.81 1.71 4.15 4.42 2.80 1.98 1.93 1.67 1.68
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 4.12 5.58 5.82 6.01 5.11 7.75 8.32 8.10 5.58 5.43 4.77 5.28
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 4.02 5.48 5.12 4.21 1.81 2.95 2.82 3.20 1.98 3.53 3.87 5.08
55 Percolate volume gal/mo 11,245,958            15,335,272       14,328,331     11,783,607     5,071,686       8,263,766       7,886,021       8,958,745       5,525,000       9,859,979       10,810,096     14,194,331     123,262,792          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 262 797 592 11,902 2,938 -1,299 -1,917 -585 -179 141 147 185 12,982                   
59 Percolate volume (line 55) gal/mo 11,245,958            15,335,272       14,328,331     11,783,607     5,071,686       8,263,766       7,886,021       8,958,745       5,525,000       9,859,979       10,810,096     14,194,331     123,262,792          
60 Total nitrogen concentration in percolate lb/MG 23.3 51.9 41.3 1010.1 579.2 -157.2 -243.1 -65.3 -32.4 14.3 13.6 13.0 105.3

61 Nitrogen concentration in percolate mg/L 2.8 6.2 5.0 121.1 69.4 0.0 0.0 0.0 0.0 1.7 1.6 1.6 12.6

Facility:    Inland Bays RWF
Field:  Northfield
Date:   2014

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from 

Water Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface 

Acreage
18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 41.9 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 18,459,024 17,080,744 18,209,314 19,074,423 22,240,866 23,294,655 28,749,897 27,360,341 21,888,226 19,051,316 17,328,505 18,127,208 250,864,519        
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0.56 1.845 0.889 2.43 0.846 3.11 1.929 2.302 1.498 1.928 1.451 1.779 20.6

gal/mo 560000 1845000 889000 2430000 846000 3110000 1929000 2302000 1498000 1928000 1451000 1779000 20,567,000          
18 gal/acre 13,365                44,033            21,217          57,995          20,191          74,224          46,038          54,940          35,752          46,014          34,630          42,458          490,859              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 7 13 17 21 21 23 21 20 17 22 12 17 211
21 Spray hydraulic application rate in/mo 0.49                    1.62                0.78              2.14              0.74              2.73              1.70              2.02              1.32              1.69              1.28              1.56              18.1
22 Spray hydraulic application rate in/week 0.12                    0.41                0.20              0.53              0.19              0.68              0.42              0.51              0.33              0.42              0.32              0.39              4.5
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 13.81 16.17 15.92 6.75 3.05 3.62 3.78 3.08 2.73 2.67 3.44 4.38
26 Total nitrogen in spray effluent lb/acre-mo 1.5 5.9 2.8 3.3 0.5 2.2 1.5 1.4 0.8 1.0 1.0 1.6 23.6
27 Total nitrogen applied as commercial fertilizer lb/acre-mo 0 0 0 115               38                 0 0 0 0 0 0 0 153.0
28 Total nitrogen applied as biosolids lb/acre-mo 0 0 0 0 0 0 0 0 0 0 0 0 0.0
29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
30 Total nitrogen due to fixation lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
31 Total nitrogen applied lb/acre-mo 1.9 6.3 3.3 118.4 39.2 2.7 1.9 2.0 1.2 1.4 1.3 2.0 181.6
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 1.84 1.8375 0.2075 1.215 0.61 0.9675 1.0025 0.38 0.425 0.97 1.355 1.485
35 Total ammonia application lb/acre-mo 0.21 0.67 0.04 0.59 0.10 0.60 0.38 0.17 0.13 0.37 0.39 0.53 4.2
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 3.2 11.1 15.9 22.2 7.9 3.2 63.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.2 0.9 0.4 0.5 0.1 0.3 0.2 0.2 0.1 0.2 0.1 0.2 3.5
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
43 Total nitrogen consumed lb/acre-mo 0.2 0.9 0.4 3.7 11.2 16.2 22.5 8.2 3.3 0.2 0.2 0.3 67
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 1.7 5.4 2.9 114.7 28.0 -13.6 -20.6 -6.1 -2.1 1.3 1.2 1.7 114.3
47 Total nitrogen in percolate lb/mo 70.2 225.4 119.9 4805.3 1171.4 -569.4 -861.7 -257.3 -87.1 52.5 49.4 71.4 4,790                  
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.49 1.62 0.78 2.14 0.74 2.73 1.70 2.02 1.32 1.69 1.28 1.56
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 3.79 4.82 4.88 5.34 4.14 6.33 5.60 7.32 4.92 5.19 4.38 5.16
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 3.69 4.72 4.18 3.54 0.84 1.53 0.10 2.42 1.32 3.29 3.48 4.96
55 Percolate volume gal/mo 4,200,808            5,372,033       4,757,359      4,022,854      959,775         1,744,697      108,596         2,757,101      1,498,000      3,748,404      3,954,056      5,647,359      38,771,042          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 70 225 120 4,805 1,171 -569 -862 -257 -87 52 49 71 4,790                  
59 Percolate volume (line 55) gal/mo 4,200,808            5,372,033       4,757,359      4,022,854      959,775         1,744,697      108,596         2,757,101      1,498,000      3,748,404      3,954,056      5,647,359      38,771,042          
60 Total nitrogen concentration in percolate lb/MG 16.7 42.0 25.2 1194.5 1220.5 -326.4 -7934.8 -93.3 -58.1 14.0 12.5 12.6 123.5

61 Nitrogen concentration in percolate mg/L 2.0 5.0 3.0 143.2 146.3 0.0 0.0 0.0 0.0 1.7 1.5 1.5 14.8

Facility:    Inland Bays RWF
Field:  South Burton
Date:   2014

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 52 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 18,459,024 17,080,744 18,209,314 19,074,423 22,240,866 23,294,655 28,749,897 27,360,341 21,888,226 19,051,316 17,328,505 18,127,208 250,864,519          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 1.228 3.226 3.51 5.233 2.132 6.195 5.814 4.369 2.592 2.473 2.424 3.394 42.6
18 gal/mo 1228000 3226000 3510000 5233000 2132000 6195000 5814000 4369000 2592000 2473000 2424000 3394000 42,590,000            
19 gal/acre 23,615                   62,038              67,500            100,635          41,000            119,135          111,808          84,019            49,846            47,558            46,615            65,269            819,038                 
20 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
21 Spray days per month days/mo 7 13 17 21 21 23 21 20 17 22 12 17 211
22 Spray hydraulic application rate in/mo 0.87                       2.28                  2.49                3.71                1.51                4.39                4.12                3.09                1.84                1.75                1.72                2.40                30.2
23 Spray hydraulic application rate in/week 0.22                       0.57                  0.62                0.93                0.38                1.10                1.03                0.77                0.46                0.44                0.43                0.60                7.5
24

25 Total Nitrogen Application
26 Total nitrogen in spray effluent mg/L 13.81 16.17 15.92 6.75 3.05 3.62 3.78 3.08 2.73 2.67 3.44 4.38
27 Total nitrogen in spray effluent lb/acre-mo 2.7 8.4 9.0 5.7 1.0 3.6 3.5 2.2 1.1 1.1 1.3 2.4 42.0
28 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  115                 38                   -                  -                  -                  -                  -                  -                  -                  153.0
29 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

30 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
31 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
32 Total nitrogen applied lb/acre-mo 3.1 8.7 9.4 120.8 39.7 4.0 4.0 2.8 1.5 1.5 1.7 2.8 200.0
33

34 Ammonia Application
35 Ammonia in spray effluent mg/L 1.84 1.8375 0.2075 1.215 0.61 0.9675 1.0025 0.38 0.425 0.97 1.355 1.485
36 Total ammonia application lb/acre-mo 0.36 0.95 0.12 1.02 0.21 0.96 0.93 0.27 0.18 0.38 0.53 0.81 6.7
37

38 Nitrogen Utilization
39 Plant nitrogen uptake
40 Summer Crop lb/acre-mo 3.2 11.1 15.9 22.2 7.9 3.2 63.5
41 Winter Cover Crop lb/acre-mo 0.0
42 Denitrification (15% of line 26) lb/acre-mo 0.4 1.3 1.3 0.8 0.2 0.5 0.5 0.3 0.2 0.2 0.2 0.4 6.3
43 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3
44 Total nitrogen consumed lb/acre-mo 0.4 1.3 1.4 4.1 11.3 16.5 22.8 8.3 3.4 0.2 0.2 0.4 70
45

46 Percolate Nitrogen Content
47 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 2.7 7.4 8.1 116.7 28.4 -12.5 -18.8 -5.5 -1.8 1.3 1.5 2.4 129.8
48 Total nitrogen in percolate lb/mo 138.9 386.3 420.2 6068.6 1476.9 -647.7 -979.2 -286.6 -94.0 66.6 76.1 124.7 6,751                     
49

50 Percolate Volume
51 Spray Hydraulic Application (line 21) in/mo 0.87 2.28 2.49 3.71 1.51 4.39 4.12 3.09 1.84 1.75 1.72 2.40
52 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
53 Total Hydraulic Loading in/mo 4.17 5.48 6.59 6.91 4.91 7.99 8.02 8.39 5.44 5.25 4.82 6.00
54 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
55 Percolate (line 52 minus line 53) in/mo 4.07 5.38 5.89 5.11 1.61 3.19 2.52 3.49 1.84 3.35 3.92 5.80
56 Percolate volume gal/mo 5,746,426              7,603,225         8,310,827       7,209,811       2,273,201       4,500,590       3,554,787       4,933,803       2,592,000       4,732,213       5,530,418       8,194,827       65,182,128            
57

58 Percolate Nitrogen Concentration
59 Total nitrogen in percolate (line 47) lb/mo 139 386 420 6,069 1,477 -648 -979 -287 -94 67 76 125 6,751                     
60 Percolate volume (line 55) gal/mo 5,746,426              7,603,225         8,310,827       7,209,811       2,273,201       4,500,590       3,554,787       4,933,803       2,592,000       4,732,213       5,530,418       8,194,827       65,182,128            

61 Total nitrogen concentration in percolate lb/MG 24.2 50.8 50.6 841.7 649.7 -143.9 -275.5 -58.1 -36.3 14.1 13.8 15.2 103.6

62 Nitrogen concentration in percolate mg/L 2.9 6.1 6.1 100.9 77.9 0.0 0.0 0.0 0.0 1.7 1.7 1.8 12.4

Facility:    Inland Bays RWF
Field:  North Burton
Date:   2014

Design Criteria



Facility:    Inland Bays RWF
OVERALL WATER BALANCE
Date:   2014

62 STORAGE Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
63 Volume Generated (line 14) gal/mo 18,459,024    17,080,744    18,209,314    19,074,423    22,240,866    23,294,655    28,749,897    27,360,341    21,888,226    19,051,316    17,328,505    18,127,208    250,864,519     
64 Volume Irrigated (all Line 17's) gal/mo 6,069,001      19,558,003    18,551,004    18,241,005    25,049,002    30,107,006    32,820,006    25,462,004    14,930,003    24,023,002    14,535,002    16,472,003    245,817,043     

65

Volume added from 
Precipitation to system on all 
treatment and storage lagoons 
(calculated using line 9 and the 
5-Year Return Period Monthly 
Precipitation (Exhibit K-K)") gal/mo 1,655,119      1,604,963      2,056,359      1,604,963      1,705,274      1,805,584      1,956,049      2,658,221      1,805,584      1,755,429      1,554,808      1,805,584      21,967,938       

66

Volume lost due to Evaporation 
from system from all treatment 
and storage lagoons 
(calculated using line 9) gal/mo 50,155          50,155          351,086         902,792         1,655,119      2,407,445      2,758,531      2,457,600      1,805,584      952,947         451,396         100,310         13,943,120       

67 Volume Stored gal/mo 13,994,986    (922,451)       1,363,584      1,535,589      (2,757,981)     (7,414,212)     (4,872,591)     2,098,957      6,958,223      (4,169,205)     3,896,915      3,360,478      13,072,294       
68 Cumulative Volume Stored gal/mo 13,072,535    14,436,120    15,971,709    13,213,728    5,799,515      926,925         3,025,882      9,984,105      5,814,901      9,711,815      13,072,294    



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from 

Water Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface 

Acreage
18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 103 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 15,076,846 16,621,730 19,603,307 18,358,955 20,967,490 22,739,172 33,659,429 25,258,119 20,351,024 19,310,585 17,644,688 18,672,120
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 5.952 4.11 7.108 7.91 4.532 6.196 15.297 9.622 7.707 7.086 7.05 4.722

gal/mo 5952000 4110000 7108000 7910000 4532000 6196000 15297000 9622000 7707000 7086000 7050000 4722000
18 gal/acre 57,786                39,903            69,010          76,796          44,000          60,155          148,515         93,417          74,825          68,796          68,447          45,845          
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31
20 Spray days per month days/mo 11 11 16 16 10 12 29 24 21 19 14 13
21 Spray hydraulic application rate in/mo 2.13                    1.47                2.54              2.83              1.62              2.22              5.47              3.44              2.76              2.53              2.52              1.69              
22 Spray hydraulic application rate in/week 0.53                    0.37                0.64              0.71              0.41              0.55              1.37              0.86              0.69              0.63              0.63              0.42              
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 8.59 10.28 12.61 9.41 5.53 4.48 5.3 1.94 3.89 5.11 5.45 9.5
26 Total nitrogen in spray effluent lb/acre-mo 4.1 3.4 7.3 6.0 2.0 2.2 6.6 1.5 2.4 2.9 3.1 3.6 45.3
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                     -                 -               103               34                 -                -                -                -                -                -                -                137.7
28 Total nitrogen applied as biosolids lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
30 Total nitrogen due to fixation lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
31 Total nitrogen applied lb/acre-mo 4.5 3.8 7.7 109.7 36.8 2.7 7.0 2.1 2.8 3.3 3.5 4.0 188.0
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.71 1.01 1.49 0.54 2.085 3.1 4.4475 0.4825 1.11 1.1 1.9225 2.2625
35 Total ammonia application lb/acre-mo 0.34 0.34 0.86 0.35 0.77 1.56 5.51 0.38 0.69 0.63 1.10 0.87
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 3.3 11.6 16.6 23.3 8.3 3.3 66.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.6 0.5 1.1 0.9 0.3 0.3 1.0 0.2 0.4 0.4 0.5 0.5 6.8
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.0 0.0 0.0 0.1 0.0 0.7
43 Total nitrogen consumed lb/acre-mo 0.6 0.5 1.1 4.2 12.0 17.0 24.5 8.6 3.7 0.5 0.5 0.6 74
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 3.9 3.3 6.6 105.4 24.9 -14.4 -17.5 -6.4 -0.9 2.9 2.9 3.5 114.0
47 Total nitrogen in percolate lb/mo 399.5 335.4 679.2 10858.4 2560.8 -1481.3 -1805.1 -663.5 -91.2 294.6 303.2 355.9 11,746                
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 2.13 1.47 2.54 2.83 1.62 2.22 5.47 3.44 2.76 2.53 2.52 1.69
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 5.43 4.67 6.64 6.03 5.02 5.82 9.37 8.74 6.36 6.03 5.62 5.29
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 5.33 4.57 5.94 4.23 1.72 1.02 3.87 3.84 2.76 4.13 4.72 5.09
55 Percolate volume gal/mo 14,901,958          12,780,272      16,617,331    11,825,607    4,811,686      2,839,766      10,822,021    10,740,745    7,707,000      11,560,979    13,203,096    14,231,331    132,041,792        
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 399 335 679 10,858 2,561 -1,481 -1,805 -663 -91 295 303 356
59 Percolate volume (line 55) gal/mo 14,901,958          12,780,272      16,617,331    11,825,607    4,811,686      2,839,766      10,822,021    10,740,745    7,707,000      11,560,979    13,203,096    14,231,331    132,041,792        
60 Total nitrogen concentration in percolate lb/MG 26.8 26.2 40.9 918.2 532.2 -521.6 -166.8 -61.8 -11.8 25.5 23.0 25.0 89.0

61 Nitrogen concentration in percolate mg/L 3.2 3.1 4.9 110.1 63.8 0.0 0.0 0.0 0.0 3.1 2.8 3.0 10.7

Facility:    Inland Bays RWF
Field:  Southfield
Date:   2013

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from 

Water Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface 

Acreage
18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 47.5 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 15,076,846 16,621,730 19,603,307 18,358,955 20,967,490 22,739,172 33,659,429 25,258,119 20,351,024 19,310,585 17,644,688 18,672,120
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 2.12 2.162 3.201 2.727 1.471 2.436 6.307 4.61 3.184 1.403 1.957 1.948

gal/mo 2120000 2162000 3201000 2727000 1471000 2436000 6307000 4610000 3184000 1403000 1957000 1948000
18 gal/acre 44,632                45,516            67,389          57,411          30,968          51,284          132,779         97,053          67,032          29,537          41,200          41,011          
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31
20 Spray days per month days/mo 11 11 16 16 10 12 29 24 21 19 14 13
21 Spray hydraulic application rate in/mo 1.64                    1.68                2.48              2.11              1.14              1.89              4.89              3.57              2.47              1.09              1.52              1.51              
22 Spray hydraulic application rate in/week 0.41                    0.42                0.62              0.53              0.29              0.47              1.22              0.89              0.62              0.27              0.38              0.38              
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 8.59 10.28 12.61 9.41 5.53 4.48 5.3 1.94 3.89 5.11 5.45 9.5
26 Total nitrogen in spray effluent lb/acre-mo 3.2 3.9 7.1 4.5 1.4 1.9 5.9 1.6 2.2 1.3 1.9 3.2 38.0
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                     -                 -               103               34                 -                -                -                -                -                -                -                137.7
28 Total nitrogen applied as biosolids lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
30 Total nitrogen due to fixation lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
31 Total nitrogen applied lb/acre-mo 3.6 4.3 7.6 108.1 36.2 2.3 6.3 2.2 2.6 1.7 2.2 3.7 180.7
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.71 1.01 1.49 0.54 2.085 3.1 4.4475 0.4825 1.11 1.1 1.9225 2.2625
35 Total ammonia application lb/acre-mo 0.26 0.38 0.84 0.26 0.54 1.33 4.93 0.39 0.62 0.27 0.66 0.77
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 3.3 11.6 16.6 23.3 8.3 3.3 66.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.5 0.6 1.1 0.7 0.2 0.3 0.9 0.2 0.3 0.2 0.3 0.5 5.7
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.6
43 Total nitrogen consumed lb/acre-mo 0.5 0.6 1.1 4.0 11.9 17.0 24.4 8.6 3.7 0.2 0.3 0.5 73
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 3.1 3.7 6.5 104.1 24.4 -14.7 -18.1 -6.4 -1.1 1.5 1.9 3.1 108.0
47 Total nitrogen in percolate lb/mo 146.4 174.0 306.4 4946.3 1157.2 -696.0 -859.1 -303.6 -52.1 69.2 90.8 148.9 5,128                  
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 1.64 1.68 2.48 2.11 1.14 1.89 4.89 3.57 2.47 1.09 1.52 1.51
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 4.94 4.88 6.58 5.31 4.54 5.49 8.79 8.87 6.07 4.59 4.62 5.11
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 4.84 4.78 5.88 3.51 1.24 0.69 3.29 3.97 2.47 2.69 3.72 4.91
55 Percolate volume gal/mo 6,247,408            6,160,427       7,586,371      4,532,741      1,599,982      888,222         4,243,296      5,125,926      3,184,000      3,466,704      4,794,593      6,333,371      54,163,040          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 146 174 306 4,946 1,157 -696 -859 -304 -52 69 91 149
59 Percolate volume (line 55) gal/mo 6,247,408            6,160,427       7,586,371      4,532,741      1,599,982      888,222         4,243,296      5,125,926      3,184,000      3,466,704      4,794,593      6,333,371      54,163,040          
60 Total nitrogen concentration in percolate lb/MG 23.4 28.2 40.4 1091.2 723.3 -783.5 -202.5 -59.2 -16.4 19.9 18.9 23.5 94.7

61 Nitrogen concentration in percolate mg/L 2.8 3.4 4.8 130.8 86.7 0.0 0.0 0.0 0.0 2.4 2.3 2.8 11.4

Facility:    Inland Bays RWF
Field:  North Hettie Lingo
Date:   2013

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from 

Water Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface 

Acreage
18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 34.46 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 15,076,846 16,621,730 19,603,307 18,358,955 20,967,490 22,739,172 33,659,429 25,258,119 20,351,024 19,310,585 17,644,688 18,672,120
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0 0 0.472 0.894 1.435 1.149 0.917 0 0 0.756 0.984 1.143

gal/mo -                     -                 472,000        894,000        1,435,000      1,149,000      917,000         -                -                756,000         984,000         1,143,000      
18 gal/acre -                     -                 13,697          25,943          41,642          33,343          26,611          -                -                21,938          28,555          33,169          
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31
20 Spray days per month days/mo 11 11 16 16 10 12 29 24 21 19 14 13
21 Spray hydraulic application rate in/mo -                     -                 0.50              0.96              1.53              1.23              0.98              -                -                0.81              1.05              1.22              
22 Spray hydraulic application rate in/week -                     -                 0.13              0.24              0.38              0.31              0.24              -                -                0.20              0.26              0.31              
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 8.59 10.28 12.61 9.41 5.53 4.48 5.3 1.94 3.89 5.11 5.45 9.5
26 Total nitrogen in spray effluent lb/acre-mo 0.0 0.0 1.4 2.0 1.9 1.2 1.2 0.0 0.0 0.9 1.3 2.6 12.7
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                     -                 -               103               34                 -                -                -                -                -                -                -                137.7
28 Total nitrogen applied as biosolids lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
30 Total nitrogen due to fixation lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
31 Total nitrogen applied lb/acre-mo 0.4 0.4 1.9 105.7 36.7 1.7 1.6 0.6 0.4 1.3 1.7 3.0 155.4
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.71 1.01 1.49 0.54 2.085 3.1 4.4475 0.4825 1.11 1.1 1.9225 2.2625
35 Total ammonia application lb/acre-mo 0.00 0.00 0.17 0.12 0.72 0.86 0.99 0.00 0.00 0.20 0.46 0.63
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 3.3 11.6 16.6 23.3 8.3 3.3 66.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.0 0.0 0.2 0.3 0.3 0.2 0.2 0.0 0.0 0.1 0.2 0.4 1.9
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
43 Total nitrogen consumed lb/acre-mo 0.0 0.0 0.2 3.6 12.0 16.9 23.5 8.3 3.3 0.2 0.2 0.4 69
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 0.4 0.4 1.7 102.0 24.8 -15.2 -21.9 -7.7 -2.9 1.2 1.4 2.6 86.8
47 Total nitrogen in percolate lb/mo 13.0 12.6 58.0 3516.3 853.6 -523.7 -754.0 -265.6 -100.4 40.8 49.4 90.1 2,990                  
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.00 0.00 0.50 0.96 1.53 1.23 0.98 0.00 0.00 0.81 1.05 1.22
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 3.30 3.20 4.60 4.16 4.93 4.83 4.88 5.30 3.60 4.31 4.15 4.82
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 3.20 3.10 3.90 2.36 1.63 0.03 -0.62 0.40 0.00 2.41 3.25 4.62
55 Percolate volume gal/mo 2,994,326            2,900,753       3,653,471      2,204,018      1,528,573      26,128          (580,163)       374,291         -                2,253,163      3,042,599      4,324,471      22,721,629          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 13 13 58 3,516 854 -524 -754 -266 -100 41 49 90
59 Percolate volume (line 55) gal/mo 2,994,326            2,900,753       3,653,471      2,204,018      1,528,573      26,128          -                374,291         -                2,253,163      3,042,599      4,324,471      22,721,629          
60 Total nitrogen concentration in percolate lb/MG 4.3 4.3 15.9 1595.4 558.5 -20045.0 0.0 -709.6 0.0 18.1 16.2 20.8 131.6

61 Nitrogen concentration in percolate mg/L 0.5 0.5 1.9 191.3 67.0 0.0 0.0 0.0 0.0 2.2 1.9 2.5 15.8

Facility:    Inland Bays RWF
Field:   East Hettie Lingo
Date:   2013

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from 

Water Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface 

Acreage
18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 20.16 acres

11 Crop Type(s) Corn #
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 15,076,846 16,621,730 19,603,307 18,358,955 20,967,490 22,739,172 33,659,429 25,258,119 20,351,024 19,310,585 17,644,688 18,672,120
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0 0 1.134 1.151 2.036 0.715 1.322 0 0 0.393 0.368 0.572

gal/mo -                     -                 1,134,000      1,151,000      2,036,000      715,000         1,322,000      -                -                393,000         368,000         572,000         7691000
18 gal/acre -                     -                 56,250          57,093          100,992         35,466          65,575          -                -                19,494          18,254          28,373          381498
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 11 11 16 16 10 12 29 24 21 19 14 13 196
21 Spray hydraulic application rate in/mo -                     -                 2.07              2.10              3.72              1.31              2.41              -                -                0.72              0.67              1.04              14
22 Spray hydraulic application rate in/week -                     -                 0.52              0.53              0.93              0.33              0.60              -                -                0.18              0.17              0.26              4
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 8.59 10.28 12.61 9.41 5.53 4.48 5.3 1.94 3.89 5.11 5.45 9.5
26 Total nitrogen in spray effluent lb/acre-mo 0.0 0.0 5.9 4.5 4.7 1.3 2.9 0.0 0.0 0.8 0.8 2.2 23.2
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                     -                 -               103               34                 -                -                -                -                -                -                -                137.7
28 Total nitrogen applied as biosolids lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
30 Total nitrogen due to fixation lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
31 Total nitrogen applied lb/acre-mo 0.4 0.4 6.4 108.1 39.5 1.7 3.3 0.6 0.4 1.2 1.2 2.7 165.9
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.71 1.01 1.49 0.54 2.085 3.1 4.4475 0.4825 1.11 1.1 1.9225 2.2625
35 Total ammonia application lb/acre-mo 0.00 0.00 0.70 0.26 1.76 0.92 2.43 0.00 0.00 0.18 0.29 0.54
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 3.3 11.6 16.6 23.3 8.3 3.3 66.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.0 0.0 0.9 0.7 0.7 0.2 0.4 0.0 0.0 0.1 0.1 0.3 3.5
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.4
43 Total nitrogen consumed lb/acre-mo 0.0 0.0 0.9 4.0 12.4 16.9 23.8 8.3 3.3 0.1 0.1 0.4 70
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 0.4 0.4 5.5 104.1 27.0 -15.1 -20.5 -7.7 -2.9 1.1 1.0 2.3 95.6
47 Total nitrogen in percolate lb/mo 7.6 7.4 110.1 2098.9 545.3 -305.1 -413.0 -155.4 -58.7 22.1 21.1 46.3 1,926                  
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.00 0.00 2.07 2.10 3.72 1.31 2.41 0.00 0.00 0.72 0.67 1.04
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 3.30 3.20 6.17 5.30 7.12 4.91 6.31 5.30 3.60 4.22 3.77 4.64
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 3.20 3.10 5.47 3.50 3.82 0.11 0.81 0.40 0.00 2.32 2.87 4.44
55 Percolate volume gal/mo 1,751,759            1,697,016       2,995,244      1,917,394      2,090,742      58,090          446,121         218,970         -                1,268,879      1,572,334      2,433,244      16,449,794          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 8 7 110 2,099 545 -305 -413 -155 -59 22 21 46
59 Percolate volume (line 55) gal/mo 1,751,759            1,697,016       2,995,244      1,917,394      2,090,742      58,090          446,121         218,970         -                1,268,879      1,572,334      2,433,244      16,449,794          
60 Total nitrogen concentration in percolate lb/MG 4.3 4.3 36.8 1094.7 260.8 -5252.0 -925.8 -709.6 0.0 17.4 13.4 19.0 117.1

61 Nitrogen concentration in percolate mg/L 0.5 0.5 4.4 131.3 31.3 0.0 0.0 0.0 0.0 2.1 1.6 2.3 14.0

Facility:    Inland Bays RWF
Field:   West Hettie Lingo
Date:   2013

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from 

Water Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface 

Acreage
18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 30.48 acres

11 Crop Type(s) Corn #
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 15,076,846 16,621,730 19,603,307 18,358,955 20,967,490 22,739,172 33,659,429 25,258,119 20,351,024 19,310,585 17,644,688 18,672,120
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0 0 1.465 1.085 1.712 1.515 2.259 0 0 1.543 1.111 1.571

gal/mo -                     -                 1,465,000      1,085,000      1,712,000      1,515,000      2,259,000      -                -                1,543,000      1,111,000      1,571,000      
18 gal/acre -                     -                 48,064          35,597          56,168          49,705          74,114          -                -                50,623          36,450          51,542          
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31
20 Spray days per month days/mo 11 11 16 16 10 12 29 24 21 19 14 13
21 Spray hydraulic application rate in/mo -                     -                 1.77              1.31              2.07              1.83              2.73              -                -                1.86              1.34              1.90              
22 Spray hydraulic application rate in/week -                     -                 0.44              0.33              0.52              0.46              0.68              -                -                0.47              0.34              0.47              
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 8.59 10.28 12.61 9.41 5.53 4.48 5.3 1.94 3.89 5.11 5.45 9.5
26 Total nitrogen in spray effluent lb/acre-mo 0.0 0.0 5.1 2.8 2.6 1.9 3.3 0.0 0.0 2.2 1.7 4.1 23.5
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                     -                 -               103               34                 -                -                -                -                -                -                -                137.7
28 Total nitrogen applied as biosolids lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
30 Total nitrogen due to fixation lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
31 Total nitrogen applied lb/acre-mo 0.4 0.4 5.5 106.4 37.4 2.3 3.7 0.6 0.4 2.6 2.0 4.5 166.2
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.71 1.01 1.49 0.54 2.085 3.1 4.4475 0.4825 1.11 1.1 1.9225 2.2625
35 Total ammonia application lb/acre-mo 0.00 0.00 0.60 0.16 0.98 1.29 2.75 0.00 0.00 0.46 0.58 0.97
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 3.3 11.6 16.6 23.3 8.3 3.3 66.5
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.0 0.0 0.8 0.4 0.4 0.3 0.5 0.0 0.0 0.3 0.2 0.6 3.5
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.4
43 Total nitrogen consumed lb/acre-mo 0.0 0.0 0.8 3.8 12.1 17.0 23.9 8.3 3.3 0.3 0.3 0.7 70
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 0.4 0.4 4.7 102.7 25.3 -14.7 -20.2 -7.7 -2.9 2.2 1.7 3.8 95.8
47 Total nitrogen in percolate lb/mo 11.5 11.1 144.3 3129.7 772.0 -448.0 -615.2 -234.9 -88.8 67.4 52.8 116.8 2,919                  
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.00 0.00 1.77 1.31 2.07 1.83 2.73 0.00 0.00 1.86 1.34 1.90
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 3.30 3.20 5.87 4.51 5.47 5.43 6.63 5.30 3.60 5.36 4.44 5.50
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 3.20 3.10 5.17 2.71 2.17 0.63 1.13 0.40 0.00 3.46 3.54 5.30
55 Percolate volume gal/mo 2,648,493            2,565,727       4,279,023      2,243,715      1,794,765      521,815         934,754         331,062         -                2,867,246      2,931,839      4,385,023      25,503,463          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 11 11 144 3,130 772 -448 -615 -235 -89 67 53 117
59 Percolate volume (line 55) gal/mo 2,648,493            2,565,727       4,279,023      2,243,715      1,794,765      521,815         934,754         331,062         -                2,867,246      2,931,839      4,385,023      25,503,463          
60 Total nitrogen concentration in percolate lb/MG 4.3 4.3 33.7 1394.9 430.2 -858.6 -658.1 -709.6 0.0 23.5 18.0 26.6 114.4

61 Nitrogen concentration in percolate mg/L 0.5 0.5 4.0 167.3 51.6 0.0 0.0 0.0 0.0 2.8 2.2 3.2 13.7

Facility:    Inland Bays RWF
Field:   South Hettie Lingo
Date:   2013

Design Criteria



Facility:    Inland Bays RWF
OVERALL WATER BALANCE
Date:   2013

62 STORAGE Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
63 Volume Generated (line 14) gal/mo 15,076,846    16,621,730    19,603,307    18,358,955    20,967,490    22,739,172    33,659,429    25,258,119    20,351,024    19,310,585    17,644,688    18,672,120    248,263,465     
64 Volume Irrigated (all Line 17's) gal/mo 15,781,003    10,189,002    17,197,005    19,632,004    16,082,003    18,772,004    45,973,008    31,093,003    21,177,003    19,442,003    21,715,003    16,621,003    253,674,042     

65

Volume added from 
Precipitation to system on all 
treatment and storage lagoons 
(calculated using line 9 and the 
5-Year Return Period Monthly 
Precipitation (Exhibit K-K)") gal/mo 1,655,119      1,604,963      2,056,359      1,604,963      1,705,274      1,805,584      1,956,049      2,658,221      1,805,584      1,755,429      1,554,808      1,805,584      21,967,938       

66

Volume lost due to Evaporation 
from system from all treatment 
and storage lagoons 
(calculated using line 9) gal/mo 50,155          50,155          351,086         902,792         1,655,119      2,407,445      2,758,531      2,457,600      1,805,584      952,947         451,396         100,310         13,943,120       

67 Volume Stored gal/mo 900,807         7,987,536      4,111,576      (570,877)       4,935,642      3,365,307      (13,116,061)   (5,634,264)     (825,979)       671,064         (2,966,902)     3,756,391      2,614,240         
68 Cumulative Volume Stored gal/mo 8,888,343      12,999,919    12,429,042    17,364,684    20,729,991    7,613,931      1,979,667      1,153,688      1,824,752      (1,142,151)     2,614,240      



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 103 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 15,076,846 16,621,730 19,603,307 18,358,955 20,967,490 22,739,172 33,659,429 25,258,119 20,351,024 19,310,585 17,644,688 18,672,120
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 5.96 2.24 3.34 3.60 3.39 5.21 16.79 13.76 10.29 6.52 8.42 5.34

gal/mo 5,962,000              2,238,000         3,335,000       3,598,000       3,391,000       5,213,000       16,789,000     13,758,000     10,286,000     6,523,000       8,424,000       5,339,000       
18 gal/acre 57,883                   21,728              32,379            34,932            32,922            50,612            163,000          133,573          99,864            63,330            81,786            51,835            
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31
20 Spray days per month days/mo 11 11 16 16 10 12 29 24 21 19 14 13
21 Spray hydraulic application rate in/mo 2.13                       0.80                  1.19                1.29                1.21                1.86                6.00                4.92                3.68                2.33                3.01                1.91                
22 Spray hydraulic application rate in/week 0.53                       0.20                  0.30                0.32                0.30                0.47                1.50                1.23                0.92                0.58                0.75                0.48                
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 8.59 10.28 12.61 9.41 5.53 4.48 5.3 1.94 3.89 5.11 5.45 9.5
26 Total nitrogen in spray effluent lb/acre-mo 4.1 1.9 3.4 2.7 1.5 1.9 7.2 2.2 3.2 2.7 3.7 4.1 38.7
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  103                 34                   -                  -                  -                  -                  -                  -                  -                  137.7
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 4.5 2.2 3.9 106.4 36.3 2.3 7.7 2.8 3.7 3.1 4.1 4.5 181.4
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.71 1.01 1.49 0.54 2.085 3.1 4.4475 0.4825 1.11 1.1 1.9225 2.2625
35 Total ammonia application lb/acre-mo 0.34 0.18 0.40 0.16 0.57 1.31 6.05 0.54 0.92 0.58 1.31 0.98
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 2.4 8.4 12.0 16.8 6.0 2.4 48.0
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.6 0.3 0.5 0.4 0.2 0.3 1.1 0.3 0.5 0.4 0.6 0.6 5.8
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.0 0.0 0.0 0.1 0.0 0.7
43 Total nitrogen consumed lb/acre-mo 0.6 0.3 0.5 2.8 8.7 12.3 18.2 6.4 2.9 0.4 0.6 0.7 54
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 3.9 1.9 3.3 103.6 27.7 -10.0 -10.5 -3.6 0.7 2.7 3.4 3.9 126.9
47 Total nitrogen in percolate lb/mo 400.1 199.8 344.3 10667.0 2850.5 -1034.9 -1084.9 -369.2 74.0 274.5 355.2 396.8 13,073                   
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 2.13 0.80 1.19 1.29 1.21 1.86 6.00 4.92 3.68 2.33 3.01 1.91
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 5.43 4.00 5.29 4.49 4.61 5.46 9.90 10.22 7.28 5.83 6.11 5.51
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 5.33 3.90 4.59 2.69 1.31 0.66 4.40 5.32 3.68 3.93 5.21 5.31
55 Percolate volume gal/mo 14,911,958            10,908,272       12,844,331     7,513,607       3,670,686       1,856,766       12,314,021     14,876,745     10,286,000     10,997,979     14,577,096     14,848,331     129,605,792          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 400 200 344 10,667 2,851 -1,035 -1,085 -369 74 274 355 397
59 Percolate volume (line 55) gal/mo 14,911,958            10,908,272       12,844,331     7,513,607       3,670,686       1,856,766       12,314,021     14,876,745     10,286,000     10,997,979     14,577,096     14,848,331     129,605,792          
60 Total nitrogen concentration in percolate lb/MG 26.8 18.3 26.8 1419.7 776.6 -557.3 -88.1 -24.8 7.2 25.0 24.4 26.7 100.9

61 Nitrogen concentration in percolate mg/L 3.2 2.2 3.2 170.2 93.1 0.0 0.0 0.0 0.9 3.0 2.9 3.2 12.1

Facility:    Inland Bays RWF
Field:  Northfield
Date:   2013

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from 

Water Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface 

Acreage
18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 41.9 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 15,076,846 16,621,730 19,603,307 18,358,955 20,967,490 22,739,172 33,659,429 25,258,119 20,351,024 19,310,585 17,644,688 18,672,120
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 1.747 1.679 0.482 2.267 1.505 1.548 3.082 3.103 0 1.738 1.821 1.326

gal/mo 1747000 1679000 482000 2267000 1505000 1548000 3082000 3103000 0 1738000 1821000 1326000
18 gal/acre 41,695                40,072            11,504          54,105          35,919          36,945          73,556          74,057          -                41,480          43,461          31,647          
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31
20 Spray days per month days/mo 11 11 16 16 10 12 29 24 21 19 14 13
21 Spray hydraulic application rate in/mo 1.54                    1.48                0.42              1.99              1.32              1.36              2.71              2.73              -                1.53              1.60              1.17              
22 Spray hydraulic application rate in/week 0.38                    0.37                0.11              0.50              0.33              0.34              0.68              0.68              -                0.38              0.40              0.29              
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 8.59 10.28 12.61 9.41 5.53 4.48 5.3 1.94 3.89 5.11 5.45 9.5
26 Total nitrogen in spray effluent lb/acre-mo 3.0 3.4 1.2 4.2 1.7 1.4 3.3 1.2 0.0 1.8 2.0 2.5 25.6
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                     -                 -               103               34                 -                -                -                -                -                -                -                137.7
28 Total nitrogen applied as biosolids lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
30 Total nitrogen due to fixation lb/acre-mo -                     -                 5                  5                  5                   5                   5                   -                -                -                -                -                25.0
31 Total nitrogen applied lb/acre-mo 3.4 3.8 6.7 112.9 41.5 6.8 8.7 1.8 0.4 2.2 2.3 2.9 193.3
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 0.71 1.01 1.49 0.54 2.085 3.1 4.4475 0.4825 1.11 1.1 1.9225 2.2625
35 Total ammonia application lb/acre-mo 0.25 0.34 0.14 0.24 0.62 0.96 2.73 0.30 0.00 0.38 0.70 0.60
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 2.4 8.4 12.0 16.8 6.0 2.4 48.0
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.4 0.5 0.2 0.6 0.2 0.2 0.5 0.2 0.0 0.3 0.3 0.4 3.8
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.4
43 Total nitrogen consumed lb/acre-mo 0.5 0.5 0.2 3.0 8.7 12.3 17.4 6.2 2.4 0.3 0.3 0.4 52
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 2.9 3.3 6.5 109.8 32.8 -5.5 -8.7 -4.4 -2.0 1.9 2.0 2.5 141.1
47 Total nitrogen in percolate lb/mo 121.6 137.0 271.9 4602.2 1373.9 -228.9 -365.7 -184.0 -83.3 78.9 83.7 105.3 5,913                  
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 1.54 1.48 0.42 1.99 1.32 1.36 2.71 2.73 0.00 1.53 1.60 1.17
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 4.84 4.68 4.52 5.19 4.72 4.96 6.61 8.03 3.60 5.03 4.70 4.77
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 4.74 4.58 3.82 3.39 1.42 0.16 1.11 3.13 0.00 3.13 3.80 4.57
55 Percolate volume gal/mo 5,387,808            5,206,033       4,350,359      3,859,854      1,618,775      182,697         1,261,596      3,558,101      -                3,558,404      4,324,056      5,194,359      38,502,042          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 122 137 272 4,602 1,374 -229 -366 -184 -83 79 84 105
59 Percolate volume (line 55) gal/mo 5,387,808            5,206,033       4,350,359      3,859,854      1,618,775      182,697         1,261,596      3,558,101      -                3,558,404      4,324,056      5,194,359      38,502,042          
60 Total nitrogen concentration in percolate lb/MG 22.6 26.3 62.5 1192.3 848.7 -1253.0 -289.9 -51.7 0.0 22.2 19.4 20.3 153.6

61 Nitrogen concentration in percolate mg/L 2.7 3.2 7.5 143.0 101.8 0.0 0.0 0.0 0.0 2.7 2.3 2.4 18.4

Facility:    Inland Bays RWF
Field:  South Burton
Date:   2013

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 963.6 million gal/year
4 Disposal Average Daily Flow 2,640,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 429.5 acres
Spray Acreage This Field 52 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 15,076,846 16,621,730 19,603,307 18,358,955 20,967,490 22,739,172 33,659,429 25,258,119 20,351,024 19,310,585 17,644,688 18,672,120
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 2.731 2.209 4.512 3.657 2.906 3.536 7.848 3.284 3.024 3.038 2.757 2.536
18 gal/mo 2731000 2209000 4512000 3657000 2906000 3536000 7848000 3284000 3024000 3038000 2757000 2536000
19 gal/acre 52,519                   42,481              86,769            70,327            55,885            68,000            150,923          63,154            58,154            58,423            53,019            48,769            
20 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31
21 Spray days per month days/mo 11 11 16 16 10 12 29 24 21 19 14 13
22 Spray hydraulic application rate in/mo 1.93                       1.56                  3.20                2.59                2.06                2.50                5.56                2.33                2.14                2.15                1.95                1.80                
23 Spray hydraulic application rate in/week 0.48                       0.39                  0.80                0.65                0.51                0.63                1.39                0.58                0.54                0.54                0.49                0.45                
24

25 Total Nitrogen Application
26 Total nitrogen in spray effluent mg/L 8.59 10.28 12.61 9.41 5.53 4.48 5.3 1.94 3.89 5.11 5.45 9.5
27 Total nitrogen in spray effluent lb/acre-mo 3.8 3.6 9.1 5.5 2.6 2.5 6.7 1.0 1.9 2.5 2.4 3.9 45.5
28 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  103                 34                   -                  -                  -                  -                  -                  -                  -                  137.7
29 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

30 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
31 Total nitrogen due to fixation lb/acre-mo -                        -                    5                     5                     5                     5                     5                     -                  -                  -                  -                  -                  25.0
32 Total nitrogen applied lb/acre-mo 4.1 4.0 14.6 114.2 42.4 8.0 12.1 1.6 2.3 2.9 2.8 4.3 213.2
33

34 Ammonia Application
35 Ammonia in spray effluent mg/L 0.71 1.01 1.49 0.54 2.085 3.1 4.4475 0.4825 1.11 1.1 1.9225 2.2625
36 Total ammonia application lb/acre-mo 0.31 0.36 1.08 0.32 0.97 1.76 5.60 0.25 0.54 0.54 0.85 0.92
37

38 Nitrogen Utilization
39 Plant nitrogen uptake
40 Summer Crop lb/acre-mo 2.4 8.4 12.0 16.8 6.0 2.4 48.0
41 Winter Cover Crop lb/acre-mo 0.0
42 Denitrification (15% of line 26) lb/acre-mo 0.6 0.5 1.4 0.8 0.4 0.4 1.0 0.2 0.3 0.4 0.4 0.6 6.8
43 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.1 0.0 0.0 0.1 0.3 0.0 0.0 0.0 0.0 0.0 0.7
44 Total nitrogen consumed lb/acre-mo 0.6 0.6 1.4 3.2 8.8 12.5 18.1 6.2 2.7 0.4 0.4 0.6 56
45

46 Percolate Nitrogen Content
47 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 3.6 3.4 13.2 110.9 33.6 -4.5 -6.0 -4.5 -0.4 2.5 2.4 3.6 157.7
48 Total nitrogen in percolate lb/mo 185.1 179.0 684.9 5767.6 1744.9 -234.9 -310.1 -236.0 -21.4 129.4 122.7 189.8 8,201                     
49

50 Percolate Volume
51 Spray Hydraulic Application (line 21) in/mo 1.93 1.56 3.20 2.59 2.06 2.50 5.56 2.33 2.14 2.15 1.95 1.80
52 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
53 Total Hydraulic Loading in/mo 5.23 4.76 7.30 5.79 5.46 6.10 9.46 7.63 5.74 5.65 5.05 5.40
54 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
55 Percolate (line 52 minus line 53) in/mo 5.13 4.66 6.60 3.99 2.16 1.30 3.96 2.73 2.14 3.75 4.15 5.20
56 Percolate volume gal/mo 7,249,426              6,586,225         9,312,827       5,633,811       3,047,201       1,841,590       5,588,787       3,848,803       3,024,000       5,297,213       5,863,418       7,336,827       64,630,128            
57

58 Percolate Nitrogen Concentration
59 Total nitrogen in percolate (line 47) lb/mo 185 179 685 5,768 1,745 -235 -310 -236 -21 129 123 190 8,201
60 Percolate volume (line 55) gal/mo 7,249,426              6,586,225         9,312,827       5,633,811       3,047,201       1,841,590       5,588,787       3,848,803       3,024,000       5,297,213       5,863,418       7,336,827       64,630,128            

61 Total nitrogen concentration in percolate lb/MG 25.5 27.2 73.5 1023.8 572.6 -127.6 -55.5 -61.3 -7.1 24.4 20.9 25.9 126.9

62 Nitrogen concentration in percolate mg/L 3.1 3.3 8.8 122.8 68.7 0.0 0.0 0.0 0.0 2.9 2.5 3.1 15.2

Facility:    Inland Bays RWF
Field:  North Burton
Date:   2013

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 770.15 million gal/year
4 Disposal Average Daily Flow 2,110,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 344.4 acres
Spray Acreage This Field 103 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 13,149,649 11,998,858 13,877,341 15,353,555 17,219,219 17,681,524 21,130,865 21,874,949 16,409,006 16,005,799 15,237,180 13,429,783 193,367,728          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 6.023 7.628 0 2.02 7.905 9.395 10.116 4.291 2.685 7.083 6.707 9.508 73.4

gal/mo 6023000 7628000 0 2020000 7905000 9395000 10116000 4291000 2685000 7083000 6707000 9508000 73,361,000            
18 gal/acre 58,476                   74,058              -                  19,612            76,748            91,214            98,214            41,660            26,068            68,767            65,117            92,311            712,243                 
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 19 23 1 6 19 20 20 11 11 19 18 17 184
21 Spray hydraulic application rate in/mo 2.15                       2.73                  -                  0.72                2.83                3.36                3.62                1.53                0.96                2.53                2.40                3.40                26.2
22 Spray hydraulic application rate in/week 0.54                       0.68                  -                  0.18                0.71                0.84                0.90                0.38                0.24                0.63                0.60                0.85                6.6
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 28.4 34.05 44.1 51.52 47.45 17.85 9.9 18.74 19 22.3 10.65 11.815
26 Total nitrogen in spray effluent lb/acre-mo 13.9 21.0 0.0 8.4 30.4 13.6 8.1 6.5 4.1 12.8 5.8 9.1 133.7
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  70                   23                   -                  -                  -                  -                  -                  -                  -                  93.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 14.2 21.4 0.5 78.5 54.0 14.0 8.6 7.1 4.5 13.2 6.1 9.5 231.7
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 17.5 23.2 38 11.25 8.26 4.285 3.7 2.56 6.415 1.355 1.99 2.015
35 Total ammonia application lb/acre-mo 8.53 14.33 0.00 1.84 5.29 3.26 3.03 0.89 1.39 0.78 1.08 1.55 42.0
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.5 19.4 27.7 38.8 13.9 5.5 110.8
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 2.1 3.2 0.0 1.3 4.6 2.0 1.2 1.0 0.6 1.9 0.9 1.4 20.1
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.4 0.7 0.0 0.1 0.3 0.2 0.2 0.0 0.1 0.0 0.1 0.1 2.1
43 Total nitrogen consumed lb/acre-mo 2.5 3.9 0.0 6.9 24.2 29.9 40.1 14.9 6.2 2.0 0.9 1.4 133
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 11.7 17.5 0.5 71.6 29.8 -15.9 -31.6 -7.8 -1.7 11.2 5.2 8.1 98.7
47 Total nitrogen in percolate lb/mo 1207.4 1805.1 48.2 7379.5 3069.4 -1638.7 -3254.1 -798.8 -173.8 1156.9 537.2 830.7 10,169                   
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 2.15 2.73 0.00 0.72 2.83 3.36 3.62 1.53 0.96 2.53 2.40 3.40
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 5.45 5.93 4.10 3.92 6.23 6.96 7.52 6.83 4.56 6.03 5.50 7.00
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 5.35 5.83 3.40 2.12 2.93 2.16 2.02 1.93 0.96 4.13 4.60 6.80
55 Percolate volume gal/mo 14,972,958            16,298,272       9,509,331       5,935,607       8,184,686       6,038,766       5,641,021       5,409,745       2,685,000       11,557,979     12,860,096     19,017,331     118,110,792          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 1,207 1,805 48 7,380 3,069 -1,639 -3,254 -799 -174 1,157 537 831 10169.0
59 Percolate volume (line 55) gal/mo 14,972,958            16,298,272       9,509,331       5,935,607       8,184,686       6,038,766       5,641,021       5,409,745       2,685,000       11,557,979     12,860,096     19,017,331     118110792.0
60 Total nitrogen concentration in percolate lb/MG 80.6 110.8 5.1 1243.3 375.0 -271.4 -576.9 -147.7 -64.7 100.1 41.8 43.7 86.1

61 Nitrogen concentration in percolate mg/L 9.7 13.3 0.6 149.1 45.0 0.0 0.0 0.0 0.0 12.0 5.0 5.2 10.3

Facility:    Inland Bays RWF
Field:  Southfield
Date:   2012

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 770.15 million gal/year
4 Disposal Average Daily Flow 2,110,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from 

Water Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface 

Acreage
18.5 acres

10 Total Spray Acreage 344.4 acres
Spray Acreage This Field 47.5 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 13,149,649 11,998,858 13,877,341 15,353,555 17,219,219 17,681,524 21,130,865 21,874,949 16,409,006 16,005,799 15,237,180 13,429,783 193,367,728        
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0 0 0 0 0 0 3.787 2.457 2.804 4.432 4.638 2.99 21.1

gal/mo 0 0 0 0 0 0 3787000 2457000 2804000 4432000 4638000 2990000 21,108,000          
18 gal/acre -                     -                 -               -               -                -                79,726          51,726          59,032          93,305          97,642          62,947          444,379              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 19 23 1 6 19 20 20 11 11 19 18 17 184
21 Spray hydraulic application rate in/mo -                     -                 -               -               -                -                2.94              1.90              2.17              3.44              3.60              2.32              16.4
22 Spray hydraulic application rate in/week -                     -                 -               -               -                -                0.73              0.48              0.54              0.86              0.90              0.58              4.1
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 28.4 34.05 44.1 51.52 47.45 17.85 9.9 18.74 19 22.3 10.65 11.815
26 Total nitrogen in spray effluent lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 6.6 8.1 9.4 17.4 8.7 6.2 56.2
27 Total nitrogen applied as commercial fertilizer lb/acre-mo 0.0 0.0 0.0 70                 23                 0.0 0.0 0.0 0.0 0.0 0.0 0.0 93.0
28 Total nitrogen applied as biosolids lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
30 Total nitrogen due to fixation lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
31 Total nitrogen applied lb/acre-mo 0.4 0.4 0.5 70.1 23.6 0.4 7.0 8.7 9.8 17.8 9.0 6.6 154.2
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 17.5 23.2 38 11.25 8.26 4.285 3.7 2.56 6.415 1.355 1.99 2.015
35 Total ammonia application lb/acre-mo 0.00 0.00 0.00 0.00 0.00 0.00 2.46 1.10 3.16 1.05 1.62 1.06 10.5
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.2 18.4 26.2 36.7 13.1 5.2 104.9
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.2 1.4 2.6 1.3 0.9 8.4
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.1 0.1 0.1 0.5
43 Total nitrogen consumed lb/acre-mo 0.0 0.0 0.0 5.2 18.4 26.2 37.8 14.4 6.8 2.7 1.4 1.0 114
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 0.4 0.4 0.5 64.9 5.3 -25.8 -30.8 -5.7 3.0 15.1 7.6 5.6 40.4
47 Total nitrogen in percolate lb/mo 17.9 17.4 22.2 3081.3 250.8 -1226.2 -1462.9 -270.3 140.6 717.1 363.1 267.4 1,918                  
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.00 0.00 0.00 0.00 0.00 0.00 2.94 1.90 2.17 3.44 3.60 2.32
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 3.30 3.20 4.10 3.20 3.40 3.60 6.84 7.20 5.77 6.94 6.70 5.92
53 Thornwaite Potential Evapotranspiration (Exhibit J-J) in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 3.20 3.10 3.40 1.40 0.10 -1.20 1.34 2.30 2.17 5.04 5.80 5.72
55 Percolate volume gal/mo 4,127,408            3,998,427       4,385,371      1,805,741      128,982         (1,547,778)     1,723,296      2,972,926      2,804,000      6,495,704      7,475,593      7,375,371      41,745,040          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 18 17 22 3,081 251 -1,226 -1,463 -270 141 717 363 267 1918.5
59 Percolate volume (line 55) gal/mo 4,127,408            3,998,427       4,385,371      1,805,741      128,982         -                1,723,296      2,972,926      2,804,000      6,495,704      7,475,593      7,375,371      43292818.0
60 Total nitrogen concentration in percolate lb/MG 4.3 4.3 5.1 1706.4 1944.7 792.2 -848.9 -90.9 50.1 110.4 48.6 36.3 46.0

61 Nitrogen concentration in percolate mg/L 0.5 0.5 0.6 204.6 233.2 95.0 0.0 0.0 6.0 13.2 5.8 4.3 5.5

Facility:    Inland Bays RWF
Field:  North Hettie Lingo
Date:   2012

Design Criteria



Facility:    Inland Bays RWF
OVERALL WATER BALANCE
Date:   2012

62 STORAGE Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
63 Volume Generated (line 14) gal/mo 13,149,649    11,998,858    13,877,341    15,353,555    17,219,219    17,681,524    21,130,865    21,874,949    16,409,006    16,005,799    15,237,180    13,429,783    193,367,728     
64 Volume Irrigated (all Line 17's) gal/mo 13,378,000    19,954,000    610,000         3,865,000      19,719,000    25,704,000    31,368,000    15,662,000    15,808,000    29,055,000    26,051,000    26,411,000    227,585,000     

65

Volume added from 
Precipitation to system on all 
treatment and storage lagoons 
(calculated using line 9 and the 
5-Year Return Period Monthly 
Precipitation (Exhibit K-K)") gal/mo 1,655,119      1,604,963      2,056,359      1,604,963      1,705,274      1,805,584      1,956,049      2,658,221      1,805,584      1,755,429      1,554,808      1,805,584      21,967,938       

66

Volume lost due to Evaporation 
from system from all treatment 
and storage lagoons 
(calculated using line 9) gal/mo 50,155          50,155          351,086         902,792         1,655,119      2,407,445      2,758,531      2,457,600      1,805,584      952,947         451,396         100,310         13,943,120       

67 Volume Stored gal/mo 1,376,612      (6,400,334)     14,972,615    12,190,727    (2,449,626)     (8,624,337)     (11,039,617)   6,413,569      601,006         (12,246,719)   (9,710,408)     (11,275,943)   (26,192,455)      
68 Cumulative Volume Stored gal/mo (5,023,721)     9,948,894      22,139,620    19,689,994    11,065,657    26,040          6,439,610      7,040,616      (5,206,104)     (14,916,511)   (26,192,455)   



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 770.15 million gal/year
4 Disposal Average Daily Flow 2,110,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 344.4 acres
Spray Acreage This Field 103 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 13,149,649 11,998,858 13,877,341 15,353,555 17,219,219 17,681,524 21,130,865 21,874,949 16,409,006 16,005,799 15,237,180 13,429,783 193,367,728          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 7.36 12.33 0.61 1.85 8.47 11.65 8.86 4.16 6.02 9.79 7.47 6.91 85.5

gal/mo 7,355,000              12,326,000       610,000          1,845,000       8,472,000       11,645,000     8,859,000       4,160,000       6,016,000       9,787,000       7,472,000       6,907,000       85,454,000            
18 gal/acre 71,408                   119,670            5,922              17,913            82,252            113,058          86,010            40,388            58,408            95,019            72,544            67,058            829,650                 
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 19 23 1 6 19 20 20 11 11 19 18 17 184
21 Spray hydraulic application rate in/mo 2.63                       4.41                  0.22                0.66                3.03                4.16                3.17                1.49                2.15                3.50                2.67                2.47                30.6
22 Spray hydraulic application rate in/week 0.66                       1.10                  0.05                0.16                0.76                1.04                0.79                0.37                0.54                0.87                0.67                0.62                7.6
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 28.4 34.05 44.1 51.52 47.45 17.85 9.9 18.74 19 22.3 10.65 11.815
26 Total nitrogen in spray effluent lb/acre-mo 16.9 34.0 2.2 7.7 32.5 16.8 7.1 6.3 9.3 17.7 6.4 6.6 163.5
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  70                   23                   -                  -                  -                  -                  -                  -                  -                  93.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 17.3 34.3 2.6 77.8 56.2 17.2 7.5 6.9 9.7 18.1 6.8 7.0 261.5
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 17.5 23.2 38 11.25 8.26 4.285 3.7 2.56 6.415 1.355 1.99 2.015
35 Total ammonia application lb/acre-mo 10.42 23.15 1.88 1.68 5.67 4.04 2.65 0.86 3.12 1.07 1.20 1.13 56.9
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.4 19.0 27.1 37.9 13.5 5.4 108.3
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 2.5 5.1 0.3 1.2 4.9 2.5 1.1 0.9 1.4 2.7 1.0 1.0 24.5
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.5 1.2 0.1 0.1 0.3 0.2 0.1 0.0 0.2 0.1 0.1 0.1 2.8
43 Total nitrogen consumed lb/acre-mo 3.1 6.3 0.4 6.7 24.1 29.8 39.1 14.5 7.0 2.7 1.0 1.0 136
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 14.2 28.1 2.2 71.2 32.1 -12.6 -31.6 -7.6 2.7 15.4 5.8 6.0 125.9
47 Total nitrogen in percolate lb/mo 1465.9 2893.6 229.2 7329.3 3303.2 -1293.7 -3250.3 -783.8 278.8 1582.8 594.4 615.0 12,964                   
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 2.63 4.41 0.22 0.66 3.03 4.16 3.17 1.49 2.15 3.50 2.67 2.47
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 5.93 7.61 4.32 3.86 6.43 7.76 7.07 6.79 5.75 7.00 5.77 6.07
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 5.83 7.51 3.62 2.06 3.13 2.96 1.57 1.89 2.15 5.10 4.87 5.87
55 Percolate volume gal/mo 16,304,958            20,996,272       10,119,331     5,760,607       8,751,686       8,288,766       4,384,021       5,278,745       6,016,000       14,261,979     13,625,096     16,416,331     130,203,792          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 1,466 2,894 229 7,329 3,303 -1,294 -3,250 -784 279 1,583 594 615 12964.5
59 Percolate volume (line 55) gal/mo 16,304,958            20,996,272       10,119,331     5,760,607       8,751,686       8,288,766       4,384,021       5,278,745       6,016,000       14,261,979     13,625,096     16,416,331     130203792.0
60 Total nitrogen concentration in percolate lb/MG 89.9 137.8 22.7 1272.3 377.4 -156.1 -741.4 -148.5 46.3 111.0 43.6 37.5 99.6

61 Nitrogen concentration in percolate mg/L 10.8 16.5 2.7 152.6 45.3 0.0 0.0 0.0 5.6 13.3 5.2 4.5 11.9

Facility:    Inland Bays RWF
Field:  Northfield
Date:   2012

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 770.15 million gal/year
4 Disposal Average Daily Flow 2,110,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 344.4 acres
Spray Acreage This Field 103 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 13,149,649 11,998,858 13,877,341 15,353,555 17,219,219 17,681,524 21,130,865 21,874,949 16,409,006 16,005,799 15,237,180 13,429,783 193,367,728          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 6.023 7.628 0 2.02 7.905 9.395 10.116 4.291 2.685 7.083 6.707 9.508 73.4

gal/mo 6023000 7628000 0 2020000 7905000 9395000 10116000 4291000 2685000 7083000 6707000 9508000 73,361,000            
18 gal/acre 58,476                   74,058              -                  19,612            76,748            91,214            98,214            41,660            26,068            68,767            65,117            92,311            712,243                 
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 19 23 1 6 19 20 20 11 11 19 18 17 184
21 Spray hydraulic application rate in/mo 2.15                       2.73                  -                  0.72                2.83                3.36                3.62                1.53                0.96                2.53                2.40                3.40                26.2
22 Spray hydraulic application rate in/week 0.54                       0.68                  -                  0.18                0.71                0.84                0.90                0.38                0.24                0.63                0.60                0.85                6.6
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 28.4 34.05 44.1 51.52 47.45 17.85 9.9 18.74 19 22.3 10.65 11.815
26 Total nitrogen in spray effluent lb/acre-mo 13.9 21.0 0.0 8.4 30.4 13.6 8.1 6.5 4.1 12.8 5.8 9.1 133.7
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  70                   23                   -                  -                  -                  -                  -                  -                  -                  93.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 14.2 21.4 0.5 78.5 54.0 14.0 8.6 7.1 4.5 13.2 6.1 9.5 231.7
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 17.5 23.2 38 11.25 8.26 4.285 3.7 2.56 6.415 1.355 1.99 2.015
35 Total ammonia application lb/acre-mo 8.53 14.33 0.00 1.84 5.29 3.26 3.03 0.89 1.39 0.78 1.08 1.55 42.0
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.5 19.4 27.7 38.8 13.9 5.5 110.8
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 2.1 3.2 0.0 1.3 4.6 2.0 1.2 1.0 0.6 1.9 0.9 1.4 20.1
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.4 0.7 0.0 0.1 0.3 0.2 0.2 0.0 0.1 0.0 0.1 0.1 2.1
43 Total nitrogen consumed lb/acre-mo 2.5 3.9 0.0 6.9 24.2 29.9 40.1 14.9 6.2 2.0 0.9 1.4 133
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 11.7 17.5 0.5 71.6 29.8 -15.9 -31.6 -7.8 -1.7 11.2 5.2 8.1 98.7
47 Total nitrogen in percolate lb/mo 1207.4 1805.1 48.2 7379.5 3069.4 -1638.7 -3254.1 -798.8 -173.8 1156.9 537.2 830.7 10,169                   
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 2.15 2.73 0.00 0.72 2.83 3.36 3.62 1.53 0.96 2.53 2.40 3.40
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 5.45 5.93 4.10 3.92 6.23 6.96 7.52 6.83 4.56 6.03 5.50 7.00
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 5.35 5.83 3.40 2.12 2.93 2.16 2.02 1.93 0.96 4.13 4.60 6.80
55 Percolate volume gal/mo 14,972,958            16,298,272       9,509,331       5,935,607       8,184,686       6,038,766       5,641,021       5,409,745       2,685,000       11,557,979     12,860,096     19,017,331     118,110,792          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 1,207 1,805 48 7,380 3,069 -1,639 -3,254 -799 -174 1,157 537 831 10169.0
59 Percolate volume (line 55) gal/mo 14,972,958            16,298,272       9,509,331       5,935,607       8,184,686       6,038,766       5,641,021       5,409,745       2,685,000       11,557,979     12,860,096     19,017,331     118110792.0
60 Total nitrogen concentration in percolate lb/MG 80.6 110.8 5.1 1243.3 375.0 -271.4 -576.9 -147.7 -64.7 100.1 41.8 43.7 86.1

61 Nitrogen concentration in percolate mg/L 9.7 13.3 0.6 149.1 45.0 0.0 0.0 0.0 0.0 12.0 5.0 5.2 10.3

Facility:    Inland Bays RWF
Field:  Southfield
Date:   2012

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 770.15 million gal/year
4 Disposal Average Daily Flow 2,110,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from 

Water Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface 

Acreage
18.5 acres

10 Total Spray Acreage 344.4 acres
Spray Acreage This Field 41.9 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 13,149,649 11,998,858 13,877,341 15,353,555 17,219,219 17,681,524 21,130,865 21,874,949 16,409,006 16,005,799 15,237,180 13,429,783 193,367,728        
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0 0 0 0 0 0 2.995 2.05 1.56 3.159 3.044 3.18 16.0

gal/mo 0 0 0 0 0 0 2995000 2050000 1560000 3159000 3044000 3180000 15,988,000          
18 gal/acre -                     -                 -               -               -                -                71,480          48,926          37,232          75,394          72,649          75,895          381,575              
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
20 Spray days per month days/mo 19 23 1 6 19 20 20 11 11 19 18 17 184
21 Spray hydraulic application rate in/mo -                     -                 -               -               -                -                2.63              1.80              1.37              2.78              2.68              2.79              14.1
22 Spray hydraulic application rate in/week -                     -                 -               -               -                -                0.66              0.45              0.34              0.69              0.67              0.70              3.5
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 28.4 34.05 44.1 51.52 47.45 17.85 9.9 18.74 19 22.3 10.65 11.815
26 Total nitrogen in spray effluent lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 5.9 7.6 5.9 14.0 6.5 7.5 47.4
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                     -                 -               70                 23                 -                -                -                -                -                -                -                93.0
28 Total nitrogen applied as biosolids lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
29 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
30 Total nitrogen due to fixation lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
31 Total nitrogen applied lb/acre-mo 0.4 0.4 0.5 70.1 23.6 0.4 6.3 8.3 6.3 14.4 6.8 7.9 145.4
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 17.5 23.2 38 11.25 8.26 4.285 3.7 2.56 6.415 1.355 1.99 2.015
35 Total ammonia application lb/acre-mo 0.00 0.00 0.00 0.00 0.00 0.00 2.21 1.04 1.99 0.85 1.21 1.28 8.6
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.2 18.2 26.1 36.5 13.0 5.2 104.2
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 0.9 1.1 0.9 2.1 1.0 1.1 7.1
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.1 0.4
43 Total nitrogen consumed lb/acre-mo 0.0 0.0 0.0 5.2 18.2 26.1 37.5 14.2 6.2 2.1 1.0 1.2 112
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 0.4 0.4 0.5 64.9 5.4 -25.6 -31.1 -6.0 0.1 12.3 5.8 6.7 104.2
47 Total nitrogen in percolate lb/mo 15.8 15.3 19.6 2719.5 226.4 -1074.3 -1303.9 -250.2 4.9 514.3 242.1 280.9 4,366                  
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.00 0.00 0.00 0.00 0.00 0.00 2.63 1.80 1.37 2.78 2.68 2.79
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 3.30 3.20 4.10 3.20 3.40 3.60 6.53 7.10 4.97 6.28 5.78 6.39
53 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 3.20 3.10 3.40 1.40 0.10 -1.20 1.03 2.20 1.37 4.38 4.88 6.19
55 Percolate volume gal/mo 3,640,808            3,527,033       3,868,359      1,592,854      113,775         (1,365,303)     1,174,596      2,505,101      1,560,000      4,979,404      5,547,056      7,048,359      34,192,042          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 16 15 20 2,720 226 -1,074 -1,304 -250 5 514 242 281 1410.5
59 Percolate volume (line 55) gal/mo 3,640,808            3,527,033       3,868,359      1,592,854      113,775         -                1,174,596      2,505,101      1,560,000      4,979,404      5,547,056      7,048,359      35557344.7
60 Total nitrogen concentration in percolate lb/MG 4.3 4.3 5.1 1707.3 1989.8 786.8 -1110.1 -99.9 3.1 103.3 43.6 39.9 127.7

61 Nitrogen concentration in percolate mg/L 0.5 0.5 0.6 204.7 238.6 94.3 0.0 0.0 0.4 12.4 5.2 4.8 15.3

Facility:    Inland Bays RWF
Field:  South Burton
Date:   2012

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 770.15 million gal/year
4 Disposal Average Daily Flow 2,110,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 344.4 acres
Spray Acreage This Field 52 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 13,149,649 11,998,858 13,877,341 15,353,555 17,219,219 17,681,524 21,130,865 21,874,949 16,409,006 16,005,799 15,237,180 13,429,783 193,367,728          
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 0 0 0 0 3.342 4.664 5.611 2.704 2.743 4.594 4.19 3.826 31.7
18 gal/mo 0 0 0 0 3342000 4664000 5611000 2704000 2743000 4594000 4190000 3826000 31,674,000            
19 gal/acre -                        -                    -                  -                  64,269            89,692            107,904          52,000            52,750            88,346            80,577            73,577            609,115                 
20 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
21 Spray days per month days/mo 19 23 1 6 19 20 20 11 11 19 18 17 184
22 Spray hydraulic application rate in/mo -                        -                    -                  -                  2.37                3.30                3.97                1.92                1.94                3.25                2.97                2.71                22.4
23 Spray hydraulic application rate in/week -                        -                    -                  -                  0.59                0.83                0.99                0.48                0.49                0.81                0.74                0.68                5.6
24

25 Total Nitrogen Application
26 Total nitrogen in spray effluent mg/L 28.4 34.05 44.1 51.52 47.45 17.85 9.9 18.74 19 22.3 10.65 11.815
27 Total nitrogen in spray effluent lb/acre-mo 0.0 0.0 0.0 0.0 25.4 13.4 8.9 8.1 8.4 16.4 7.2 7.3 95.0
28 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  70                   23                   -                  -                  -                  -                  -                  -                  -                  93.0
29 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

30 Total nitrogen due to precipitation lb/acre-mo 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.6 0.4 0.4 0.4 0.4 5.0
31 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
32 Total nitrogen applied lb/acre-mo 0.4 0.4 0.5 70.1 49.1 13.8 9.4 8.7 8.8 16.8 7.5 7.7 193.0
33

34 Ammonia Application
35 Ammonia in spray effluent mg/L 17.5 23.2 38 11.25 8.26 4.285 3.7 2.56 6.415 1.355 1.99 2.015
36 Total ammonia application lb/acre-mo 0.00 0.00 0.00 0.00 4.43 3.21 3.33 1.11 2.82 1.00 1.34 1.24 18.5
37

38 Nitrogen Utilization
39 Plant nitrogen uptake
40 Summer Crop lb/acre-mo 5.4 19.0 27.1 37.9 13.5 5.4 108.3
41 Winter Cover Crop lb/acre-mo 0.0
42 Denitrification (15% of line 26) lb/acre-mo 0.0 0.0 0.0 0.0 3.8 2.0 1.3 1.2 1.3 2.5 1.1 1.1 14.3
43 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.1 0.1 0.0 0.1 0.1 0.9
44 Total nitrogen consumed lb/acre-mo 0.0 0.0 0.0 5.4 23.0 29.2 39.4 14.8 6.8 2.5 1.1 1.1 123
45

46 Percolate Nitrogen Content
47 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 0.4 0.4 0.5 64.7 26.1 -15.5 -30.1 -6.1 2.0 14.3 6.4 6.5 69.5
48 Total nitrogen in percolate lb/mo 19.6 19.0 24.3 3364.4 1356.3 -804.7 -1562.8 -316.2 101.9 744.4 331.3 338.6 3,616                     
49

50 Percolate Volume
51 Spray Hydraulic Application (line 21) in/mo 0.00 0.00 0.00 0.00 2.37 3.30 3.97 1.92 1.94 3.25 2.97 2.71
52 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
53 Total Hydraulic Loading in/mo 3.30 3.20 4.10 3.20 5.77 6.90 7.87 7.22 5.54 6.75 6.07 6.31
54 Thornwaite Potential Evapotranspiration in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
55 Percolate (line 52 minus line 53) in/mo 3.20 3.10 3.40 1.40 2.47 2.10 2.37 2.32 1.94 4.85 5.17 6.11
56 Percolate volume gal/mo 4,518,426              4,377,225         4,800,827       1,976,811       3,483,201       2,969,590       3,351,787       3,268,803       2,743,000       6,853,213       7,296,418       8,626,827       54,266,128            
57

58 Percolate Nitrogen Concentration
59 Total nitrogen in percolate (line 47) lb/mo 20 19 24 3,364 1,356 -805 -1,563 -316 102 744 331 339 3616.2
60 Percolate volume (line 55) gal/mo 4,518,426              4,377,225         4,800,827       1,976,811       3,483,201       2,969,590       3,351,787       3,268,803       2,743,000       6,853,213       7,296,418       8,626,827       54266128.0

61 Total nitrogen concentration in percolate lb/MG 4.3 4.3 5.1 1701.9 389.4 -271.0 -466.3 -96.7 37.2 108.6 45.4 39.3 66.6

62 Nitrogen concentration in percolate mg/L 0.5 0.5 0.6 204.1 46.7 0.0 0.0 0.0 4.5 13.0 5.4 4.7 8.0

Facility:    Inland Bays RWF
Field:  North Burton
Date:   2012

Design Criteria



Facility:    Inland Bays RWF
OVERALL WATER BALANCE
Date:   2011

62 STORAGE Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
63 Volume Generated (line 14) gal/mo 15,416,628    14,762,454    11,676,569    15,830,310    19,022,910    18,911,216    23,264,311    21,904,078    16,849,880    15,802,548    13,155,385    12,742,221    199,338,510     
64 Volume Irrigated (all Line 17's) gal/mo 9,318,800      13,305,900    17,212,500    11,084,800    21,364,900    23,496,600    25,169,800    21,509,600    15,292,100    8,611,900      21,917,000    20,095,000    208,378,900     

65

Volume added from 
Precipitation to system on all 
treatment and storage lagoons 
(calculated using line 9 and the 
5-Year Return Period Monthly 
Precipitation (Exhibit K-K)") gal/mo 1,655,119      1,604,963      2,056,359      1,604,963      1,705,274      1,805,584      1,956,049      2,658,221      1,805,584      1,755,429      1,554,808      1,805,584      21,967,938       

66

Volume lost due to Evaporation 
from system from all treatment 
and storage lagoons 
(calculated using line 9) gal/mo 50,155          50,155          351,086         902,792         1,655,119      2,407,445      2,758,531      2,457,600      1,805,584      952,947         451,396         100,310         13,943,120       

67 Volume Stored gal/mo 7,702,791      3,011,362      (3,830,657)     5,447,682      (2,291,835)     (5,187,245)     (2,707,971)     595,098         1,557,780      7,993,130      (7,658,203)     (5,647,505)     (1,015,573)        
68 Cumulative Volume Stored gal/mo 10,714,154    6,883,497      12,331,178    10,039,343    4,852,098      2,144,127      2,739,226      4,297,006      12,290,135    4,631,933      (1,015,573)     



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 646.05 million gal/year
4 Disposal Average Daily Flow 1,770,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons

9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 344.4 acres
Spray Acreage This Field 106 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 15,416,628 14,762,454 11,676,569 15,830,310 19,022,910 18,911,216 23,264,311 21,904,078 16,849,880 15,802,548 13,155,385 12,742,221
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 2.20 6.51 6.97 0.98 9.02 9.95 9.98 7.02 5.17 3.04 9.59 11.03

gal/mo 2,199,000              6,506,000         6,968,000       979,000          9,024,000       9,952,000       9,975,000       7,023,000       5,170,000       3,042,000       9,590,000       11,033,000     
18 gal/acre 20,745                   61,377              65,736            9,236              85,132            93,887            94,104            66,255            48,774            28,698            90,472            104,085          
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31
20 Spray days per month days/mo 10 17 19 13 15 22 21 23 13 9 22 23
21 Spray hydraulic application rate in/mo 0.76                       2.26                  2.42                0.34                3.14                3.46                3.47                2.44                1.80                1.06                3.33                3.83                
22 Spray hydraulic application rate in/week 0.19                       0.57                  0.61                0.09                0.78                0.86                0.87                0.61                0.45                0.26                0.83                0.96                
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 43.08 49.4 51 45.45 44 42.85 42.5 31.54 15.92 15.475 7.945 18.235
26 Total nitrogen in spray effluent lb/acre-mo 7.5 25.3 28.0 3.5 31.2 33.6 33.4 17.4 6.5 3.7 6.0 15.8 211.8
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  23                   8                     -                  -                  -                  -                  -                  -                  -                  30.0
28 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

29 Total nitrogen due to precipitation lb/acre-mo 4.5 4.4 5.6 4.4 4.7 4.9 5.3 7.3 4.9 4.8 4.2 4.9 60.0

30 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

31 Total nitrogen applied lb/acre-mo 12.0 29.7 33.6 30.4 43.4 38.5 38.7 24.7 11.4 8.5 10.2 20.8 301.8
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 19.95 23.95 25.7 25.85 29.1 28.3 26.55 18 8.565 3.045 1.82 9.54
35 Total ammonia application lb/acre-mo 3.45 12.26 14.09 1.99 20.66 22.16 20.84 9.95 3.48 0.73 1.37 8.28
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.9 20.7 29.6 41.4 14.8 5.9 118.3
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 1.1 3.8 4.2 0.5 4.7 5.0 5.0 2.6 1.0 0.6 0.9 2.4 31.8
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.2 0.6 0.7 0.1 1.0 1.1 1.0 0.5 0.2 0.0 0.1 0.4 6.0
43 Total nitrogen consumed lb/acre-mo 1.3 4.4 4.9 6.5 26.4 35.7 47.5 17.9 7.1 0.6 1.0 2.8 156
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 10.7 25.3 28.7 23.8 17.0 2.8 -8.8 6.8 4.3 7.9 9.3 18.0 145.8
47 Total nitrogen in percolate lb/mo 1132.4 2678.1 3039.9 2527.5 1799.5 293.4 -927.8 719.7 460.8 838.1 983.0 1905.1 15,450                   
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 0.76 2.26 2.42 0.34 3.14 3.46 3.47 2.44 1.80 1.06 3.33 3.83
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 4.06 5.46 6.52 3.54 6.54 7.06 7.37 7.74 5.40 4.56 6.43 7.43
53 Thornwaite Potential Evapotranspiration (Exhibit J-J) in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 3.96 5.36 5.82 1.74 3.24 2.26 1.87 2.84 1.80 2.66 5.53 7.23
55 Percolate volume gal/mo 11,409,637            15,428,804       16,754,302     5,008,654       9,311,832       6,498,011       5,369,682       8,174,330       5,170,000       7,647,318       15,922,313     20,819,302     127,514,184          
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 1,132 2,678 3,040 2,528 1,799 293 -928 720 461 838 983 1,905 15449.5
59 Percolate volume (line 55) gal/mo 11,409,637            15,428,804       16,754,302     5,008,654       9,311,832       6,498,011       5,369,682       8,174,330       5,170,000       7,647,318       15,922,313     20,819,302     127514184.0
60 Total nitrogen concentration in percolate lb/MG 99.3 173.6 181.4 504.6 193.2 45.2 -172.8 88.0 89.1 109.6 61.7 91.5 121.2

61 Nitrogen concentration in percolate mg/L 11.9 20.8 21.8 60.5 23.2 5.4 0.0 10.6 10.7 13.1 7.4 11.0 14.5

Facility:    Inland Bays RWF
Field:  Northfield
Date:   2011

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 646.05 million gal/year
4 Disposal Average Daily Flow 2,110,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from 

Water Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface 

Acreage
18.5 acres

10 Total Spray Acreage 344.4 acres
Spray Acreage This Field 103 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 15,416,628 14,762,454 11,676,569 15,830,310 19,022,910 18,911,216 23,264,311 21,904,078 16,849,880 15,802,548 13,155,385 12,742,221 199338510.0
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 4.2239 5.6237 6.7908 4.679 7.6052 10.715 10.5953 10.277 6.791 4.902 12.327 9.062 93.6

gal/mo 4223900 5623700 6790800 4679000 7605200 10715000 10595300 10277000 6791000 4902000 12327000 9062000 93591900.0
18 gal/acre 41,009                54,599            65,930          45,427          73,837          104,029         102,867         99,777          65,932          47,592          119,680         87,981          908659.2
19 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365.0
20 Spray days per month days/mo 10 17 19 13 15 22 21 23 13 9 22 23 207.0
21 Spray hydraulic application rate in/mo 1.51                    2.01                2.43              1.67              2.72              3.83              3.79              3.67              2.43              1.75              4.41              3.24              33.5
22 Spray hydraulic application rate in/week 0.38                    0.50                0.61              0.42              0.68              0.96              0.95              0.92              0.61              0.44              1.10              0.81              8.4
23

24 Total Nitrogen Application
25 Total nitrogen in spray effluent mg/L 43.08 49.4 51 45.45 44 42.85 42.5 31.54 15.92 15.475 7.945 18.235
26 Total nitrogen in spray effluent lb/acre-mo 14.7 22.5 28.0 17.2 27.1 37.2 36.5 26.2 8.8 6.1 7.9 13.4 245.7
27 Total nitrogen applied as commercial fertilizer lb/acre-mo -                     -                 -               23                 8                   -                -                -                -                -                -                -                30.0
28 Total nitrogen applied as biosolids lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
29 Total nitrogen due to precipitation lb/acre-mo 4.5 4.4 5.6 4.4 4.7 4.9 5.3 7.3 4.9 4.8 4.2 4.9 60.0
30 Total nitrogen due to fixation lb/acre-mo -                     -                 -               -               -                -                -                -                -                -                -                -                0.0
31 Total nitrogen applied lb/acre-mo 19.3 26.9 33.7 44.1 39.3 42.1 41.8 33.5 13.7 10.9 12.2 18.3 335.7
32

33 Ammonia Application
34 Ammonia in spray effluent mg/L 17.5 23.2 38 11.25 8.26 4.285 3.7 2.56 6.415 1.355 1.99 2.015
35 Total ammonia application lb/acre-mo 5.99 10.56 20.89 4.26 5.09 3.72 3.17 2.13 3.53 0.54 1.99 1.48
36

37 Nitrogen Utilization
38 Plant nitrogen uptake
39 Summer Crop lb/acre-mo 5.7 19.8 28.3 39.6 14.1 5.7 113.0
40 Winter Cover Crop lb/acre-mo 0.0
41 Denitrification (15% of line 26) lb/acre-mo 2.2 3.4 4.2 2.6 4.1 5.6 5.5 3.9 1.3 0.9 1.2 2.0 36.9
42 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.3 0.5 1.0 0.2 0.3 0.2 0.2 0.1 0.2 0.0 0.1 0.1 3.2
43 Total nitrogen consumed lb/acre-mo 2.5 3.9 5.3 8.4 24.1 34.0 45.2 18.2 7.1 0.9 1.3 2.1 153
44

45 Percolate Nitrogen Content
46 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 16.7 23.0 28.4 35.7 15.2 8.1 -3.4 15.3 6.5 10.0 10.9 16.2 182.7
47 Total nitrogen in percolate lb/mo 1724.7 2366.5 2926.0 3672.7 1561.4 833.9 -347.5 1579.8 674.2 1028.8 1121.5 1671.8 18,814                
48

49 Percolate Volume
50 Spray Hydraulic Application (line 21) in/mo 1.51 2.01 2.43 1.67 2.72 3.83 3.79 3.67 2.43 1.75 4.41 3.24
51 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
52 Total Hydraulic Loading in/mo 4.81 5.21 6.53 4.87 6.12 7.43 7.69 8.97 6.03 5.25 7.51 6.84
53 Thornwaite Potential Evapotranspiration Exhibit JJ in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
54 Percolate (line 52 minus line 53) in/mo 4.71 5.11 5.83 3.07 2.82 2.63 2.19 4.07 2.43 3.35 6.61 6.64
55 Percolate volume gal/mo 13,173,858          14,293,972      16,300,131    8,594,607      7,884,886      7,358,766      6,120,321      11,395,745    6,791,000      9,376,979      18,480,096    18,571,331    138,341,692        
56

57 Percolate Nitrogen Concentration
58 Total nitrogen in percolate (line 47) lb/mo 1,725 2,367 2,926 3,673 1,561 834 -348 1,580 674 1,029 1,121 1,672 18813.7
59 Percolate volume (line 55) gal/mo 13,173,858          14,293,972      16,300,131    8,594,607      7,884,886      7,358,766      6,120,321      11,395,745    6,791,000      9,376,979      18,480,096    18,571,331    138341692.0
60 Total nitrogen concentration in percolate lb/MG 130.9 165.6 179.5 427.3 198.0 113.3 -56.8 138.6 99.3 109.7 60.7 90.0 136.0

61 Nitrogen concentration in percolate mg/L 15.7 19.9 21.5 51.2 23.7 13.6 0.0 16.6 11.9 13.2 7.3 10.8 16.3

Facility:    Inland Bays RWF
Field:  Southfield
Date:   2011

Design Criteria



1 Treatment Capacity 777.45 million gal/year
2 Treatment Capacity Average Daily Flow 2,130,000 gal/day 
3 Disposal Capacity 646.05 million gal/year
4 Disposal Average Daily Flow 1,770,000 gal/day 
5 Number of Units N/A
6 Soil Perc Rate N/A inches/hr
7 Maximum Allowed Infiltration Rate from Water 

Balance Calcs
0.25 inches/hr

8 Total Storage Volume 71 million gallons
9 Treatment Lagoon and Storage Surface Acreage 18.5 acres

10 Total Spray Acreage 266 acres
Spray Acreage This Field 60 acres

11 Crop Type(s) Corn
12 Parameter Units Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec SUM
13 Treatment Capacity
14 Influent Flow, Total gal/mo 15,416,628 14,762,454 11,676,569 15,830,310 19,022,910 18,911,216 23,264,311 21,904,078 16,849,880 15,802,548 13,155,385 12,742,221
15

16 Hydraulic Spray Application
17 Effluent Flow, This Field million gal/mo 2.8959 1.1762 3.4537 5.4268 4.7357 2.8296 4.5995 4.2096 3.3311 0.6679 0 0
18 gal/mo 2895900 1176200 3453700 5426800 4735700 2829600 4599500 4209600 3331100 667900 0 0 33326000
19 gal/acre 48,265                   19,603              57,562            90,447            78,928            47,160            76,658            70,160            55,518            11,132            -                  -                  555433
20 Calendar days per month days/mo 31 28 31 30 31 30 31 31 30 31 30 31 365
21 Spray days per month days/mo 10 17 19 13 15 22 21 23 13 9 22 23 207
22 Spray hydraulic application rate in/mo 1.78                       0.72                  2.12                3.33                2.91                1.74                2.82                2.58                2.04                0.41                -                  -                  20
23 Spray hydraulic application rate in/week 0.44                       0.18                  0.53                0.83                0.73                0.43                0.71                0.65                0.51                0.10                -                  -                  5
24

25 Total Nitrogen Application
26 Total nitrogen in spray effluent mg/L 43.08 49.4 51 45.45 44 42.85 42.5 31.54 15.92 15.475 7.945 18.235
27 Total nitrogen in spray effluent lb/acre-mo 17.3 8.1 24.5 34.3 29.0 16.9 27.2 18.5 7.4 1.4 0.0 0.0 184.4
28 Total nitrogen applied as commercial fertilizer lb/acre-mo -                        -                    -                  23                   8                     -                  -                  -                  -                  -                  -                  -                  30.0
29 Total nitrogen applied as biosolids lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0

30 Total nitrogen due to precipitation lb/acre-mo 4.5 4.4 5.6 4.4 4.7 4.9 5.3 7.3 4.9 4.8 4.2 4.9 60.0
31 Total nitrogen due to fixation lb/acre-mo -                        -                    -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  0.0
32 Total nitrogen applied lb/acre-mo 21.9 12.5 30.1 61.2 41.1 21.8 32.5 25.7 12.3 6.2 4.2 4.9 274.4
33

34 Ammonia Application
35 Ammonia in spray effluent mg/L 19.95 23.95 25.7 25.85 29.1 28.3 26.55 18 8.565 3.045 1.82 9.54
36 Total ammonia application lb/acre-mo 8.03 3.92 12.34 19.50 19.16 11.13 16.97 10.53 3.97 0.28 0.00 0.00
37

38 Nitrogen Utilization
39 Plant nitrogen uptake
40 Summer Crop lb/acre-mo 4.5 15.8 22.6 31.6 11.3 4.5 90.4
41 Winter Cover Crop lb/acre-mo 0.0
42 Denitrification (15% of line 26) lb/acre-mo 2.6 1.2 3.7 5.1 4.3 2.5 4.1 2.8 1.1 0.2 0.0 0.0 27.7
43 Ammonia Volitilization (5% of line 35) lb/acre-mo 0.4 0.2 0.6 1.0 1.0 0.6 0.8 0.5 0.2 0.0 0.0 0.0 5.3
44 Total nitrogen consumed lb/acre-mo 3.0 1.4 4.3 10.6 21.1 25.7 36.6 14.6 5.8 0.2 0.0 0.0 123
45

46 Percolate Nitrogen Content
47 Total nitrogen in percolate (line 31 minus line 43) lb/acre-mo 18.9 11.1 25.8 50.5 20.0 -3.9 -4.1 11.1 6.5 6.0 4.2 4.9 151.1
48 Total nitrogen in percolate lb/mo 1131.5 663.2 1548.6 3031.8 1199.9 -234.0 -243.0 667.2 388.7 360.1 254.8 295.9 9,065                     
49

50 Percolate Volume
51 Spray Hydraulic Application (line 21) in/mo 1.78 0.72 2.12 3.33 2.91 1.74 2.82 2.58 2.04 0.41 0.00 0.00
52 Climatoligical Normal Precipitation Exhibit KK in/mo 3.30 3.20 4.10 3.20 3.40 3.60 3.90 5.30 3.60 3.50 3.10 3.60
53 Total Hydraulic Loading in/mo 5.08 3.92 6.22 6.53 6.31 5.34 6.72 7.88 5.64 3.91 3.10 3.60
54 Thornwaite Potential Evapotranspiration (Exhibit J-J) in/mo 0.10 0.10 0.70 1.80 3.30 4.80 5.50 4.90 3.60 1.90 0.90 0.20
55 Percolate (line 52 minus line 53) in/mo 4.98 3.82 5.52 4.73 3.01 0.54 1.22 2.98 2.04 2.01 2.20 3.40
56 Percolate volume gal/mo 8,109,468              6,226,844         8,993,116       7,707,736       4,898,624       874,512          1,992,716       4,861,296       3,331,100       3,274,684       3,584,328       5,539,416       59,393,840            
57

58 Percolate Nitrogen Concentration
59 Total nitrogen in percolate (line 47) lb/mo 1,132 663 1,549 3,032 1,200 -234 -243 667 389 360 255 296 9064.8
60 Percolate volume (line 55) gal/mo 8,109,468              6,226,844         8,993,116       7,707,736       4,898,624       874,512          1,992,716       4,861,296       3,331,100       3,274,684       3,584,328       5,539,416       59393840.0

61 Total nitrogen concentration in percolate lb/MG 139.5 106.5 172.2 393.3 245.0 -267.5 -122.0 137.3 116.7 110.0 71.1 53.4 152.6

62 Nitrogen concentration in percolate mg/L 16.7 12.8 20.6 47.2 29.4 0.0 0.0 16.5 14.0 13.2 8.5 6.4 18.3

Facility:    Inland Bays RWF
Field:  North Burton
Date:   2011

Design Criteria
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accent énvironmental, LLC 

RESOURCE MAPPING · SOIL & PROPERTY INVESTIGATIONS · WASTEWATER & STORMWATER · WETLANDS · NUTRIENT MANAGEMENT

 

PO BOX 788 
MILLSBORO, DE 19966 

PHONE: 1-302-352-1700 
FAX: 1-302-371-0091 

 
www.aedelmarva.com 

 

April 25, 2017 
 
Ms. Heather Sheridan 
Director of Environmental Services 
Sussex County Engineering Department 
33711 South Coastal Lane 
Frankford, DE 19945 
 
RE: Soils Report, as part of 5-Year Compliance Monitoring Report; Inland Bays 
Regional Wastewater Facility; Sussex County, DE, TM: 234-22.00 parcels 11.00, 11.01, 
12.00, 16.00 and 19.00, Inland Bay Road, Millsboro, DE 
 
Ms. Sheridan, 
 
Accent Environmental, LLC was contracted to complete a Compliance Monitoring Report as 

specified in section 6.5.4.3.1.1 of the Regulations Governing the Design, Installation and 

Operation of On-Site Wastewater Treatment and Disposal Systems (i.e. the regulations) for 

the Inland Bays Regional Wastewater Facility (IBRWF) in Millsboro, DE.  

 

The IBRWF began operations in 1992 and has eight spray fields covering ~432 acres with 

application rates ranging from 1 to 2 inches per week. The facility is permitted for spraying 

2,650,000 gallons per day. 

 

6.5.4.3.1.1.1 

Soils investigation is not required in the spray disposal area per Delaware Department of 

Natural Resources and Environmental Control (DNREC). 

 

6.5.4.3.1.1.2 

There were no new wells, stormwater ponds or other filling/cutting activities that would 

impact the operation of the spray facility or impact wastewater application to the field. The 

location of existing monitoring and observation wells are denoted on the enclosed map. 
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PO BOX 788 
MILLSBORO, DE 19966 

PHONE: 1-302-352-1700 
FAX: 1-302-371-0091 

 
 

6.5.4.3.1.1.3 

There are several small areas of somewhat poorly to poorly drained soils located in the North 

Field and South Field. The areas occasionally display ponding and were investigated and 

reviewed in 2009; ponding was attributed to subsurface soil compaction and/or restrictive clay 

horizons located deeper than six feet. Recommendations for mitigating/renovating those areas 

may include: 1) Limiting wastewater applications during wet periods, 2) Deep plowing (i.e. 

36 inches) with a subsoil ripper type plow in areas of soil compaction, 3) Installing vertical 

drains that can move soil water beneath restrictive clay layers, or 4) Installing horizontal 

drains that can move soil water to swale(s) that further drain to an outfall.   If necessary, 

limiting wastewater applications and deep plowing should initially be attempted to minimize 

design and installation costs. 

 

6.5.4.3.1.1.4 

Soils investigation is not required in the active disposal area per DNREC. 

 

6.5.4.3.1.1.5 

Conclusions: There currently do not appear to be significant limitations for wastewater 

application across the disposal fields. There are small areas in the North Field and South Field 

that have poorly to somewhat poorly drained areas that occasionally display ponding. If 

necessary, spray applications may need to be reduced in the poorly drained area to avoid 

additional ponding or runoff. Deep plowing (i.e. 36 inches) with a subsoil ripper type plow is 

an additional management practice that may mitigate occasional ponding.  More complex 

mitigation practices may include design and installation of vertical drainage, or, horizontal 

drainage system(s). Overall, the site does not show signs of stress or failure. 

 

The limiting soil constituent at the site is phosphorus. Phosphorus index levels at the site are 

excessive. Phosphorus fertilizer should not be applied in future cropping systems. All 

additional nutrient inputs and liming applications should be based on soil test results and 

laboratory recommendations. 
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Heavy metal concentrations were well below the DNREC cumulative loading limits as 

specified in Exhibit HH in the regulations. The sodium adsorption ratios for the collected 

samples were well within normal soil levels (i.e. 3.5 to 6.4) and do not pose a limiting 

condition for wastewater application on the field.  

 

6.5.4.3.1.1.6 

There are no recommendations for future monitoring, system upgrades or improvements. The 

IBRWF is planning a future expansion of the spray facility to the west of the current spray 

fields. 

 

6.5.4.3.1.1.7 

6.5.4.3.1.1.7.1 

There are no significant trends related to soil constituents based on the most recent (2015) soil 

sampling results. Organic matter levels ranged from 1.1 to 1.7 percent and pH levels ranged 

from 6.1 to 6.4. However, phosphorus levels were identified as excessive and phosphorous is 

the major limiting soil constituent. Future phosphorus applications are not needed. 

 

Cadmium, copper, lead, nickel and zinc were well below the DNREC cumulative loading 

limits as specified in Exhibit HH in the regulations. The sodium adsorption ratios for the 

collected samples were well within normal soil levels (i.e. 3.5 to 6.4) and do not pose a 

limiting condition for wastewater application on the field. 

 

6.5.4.3.1.1.7.2 

The limiting soil constituent is phosphorus. Phosphorus levels were identified as excessive. 

This is a common limiting soil constituent on Delaware soils. Future fertilization schedules 

should not include P applications since levels are already high. Currently, there do not appear 

to be conditions or constituents that would limit or reduce the life of the disposal field. 

Estimated life-years remaining on the spray fields were estimated based on 2015 soil samples 

and Exhibit HH in the regulations and are presented in Appendix A. 
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6.5.4.3.1.1.7.3 

Soil pH levels are normal for the mid-Atlantic region. Fertilizer application rates are based on 

regular soil test results from the fields and yield estimates are based on historical yields. 

Phosphorus applications should be avoided since those soil test levels tended to be excessive. 

There are no significant concerns related to soil fertility and nutrient management. 

 

6.5.4.3.1.1.7.4 

The current cropping rotation is soybean-barley-corn-wheat. The current cropping sequence is 

appropriate and common for the mid-Atlantic region. 

 

6.5.4.3.1.1.7.5 

Soil renovation or maintenance is not necessary at this time. The cropping system is 

appropriate and commonly used in the mid-Atlantic region. There are some small areas that 

are somewhat poorly to poorly drained and occasionally display ponding during wet periods. 

If possible, spray applications may need to be reduced in the poorly drained areas to avoid 

ponding or runoff. In addition, deep plowing the areas may help mitigate ponding. The site 

does not show signs of stress or failure. 

 

Feel free to contact me if you need additional information or have any questions concerning 
this report. 
 
Sincerely, 
for Accent Environmental, LLC 
 
 
 
William J. Gangloff, PhD 
 
DE Class D Evaluator #4455 
ARCPACS CPSS #24747 
ARCPACS CPAg #24747 
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Table 1. Average values for select soil parameters at the IBRWF from 2015 soils samples                

Field ID  P  UDP‐FIV*  Rating  Cd  Cu  Pb  Ni  Zn  pH  CEC  SAR  OM 

lb/acre  mg/kg  meq/100g  % 

North  402  201  Excessive  nd  2.96  6.69  1.58  20.61  6.1  4.5  6.4  1.7 

South  264  132  Excessive  nd  3.45  6.36  1.75  15.72  6.2  3.8  5.2  1.2 

N Burton  526  263  Excessive  nd  3.53  6.71  nd  25.56  6.4  4.4  4.9  1.1 

S Burton  654  327  Excessive  nd  4.73  9.91  nd  28.16  6.3  5.2  3.5  1.3 

N Hettie‐Lingo  440  220  Excessive  nd  7.28  6.51  nd  19.92  6.4  5.3  3.6  1.7 

W&E Hettie‐Lingo  504  252  Excessive  nd  9.41  6.33  1.53  27.63  6.3  4.0  3.5  1.3 

* University of Delaware phosphorus fertility index value. 
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Appendix A. Estimated application years remaining for IBRWF based on 2015 soil samples.
Field ID Constituent Soil Test Limit Remaining Field Size Total Applied Total Applied Remaining

lb/ac lb/ac lb/ac ac lb/year lb/acre years

North  Pb 13.38 500 486.6 103 15.6 0.151 3213
Zn 41.22 250 208.8 103 21 0.204 1024
Cu 5.92 125 119.1 103 23.5 0.228 522
Ni 3.16 125 121.8 103 47.5 0.461 264
Cd 0 4.4 4.4 103 5.2 0.050 87

South Pb 12.72 500 487.3 103 19.6 0.190 2561
Zn 31.44 250 218.6 103 21.5 0.209 1047
Cu 6.9 125 118.1 103 23 0.223 529
Ni 3.5 125 121.5 103 63 0.612 199
Cd 0 4.4 4.4 103 7.2 0.070 63

N Burton Pb 13.42 500 486.6 52 0.36 0.007 70284
Zn 51.12 250 198.9 52 7.7 0.148 1343
Cu 7.06 125 117.9 52 2.7 0.052 2271
Ni 0 125 125.0 52 1.5 0.029 4333
Cd 0 4.4 4.4 52 0.2 0.004 1144

S Burton Pb 19.82 1000 980.2 42 0.25 0.006 164670
Zn 56.32 500 443.7 42 4.8 0.114 3882
Cu 9.46 250 240.5 42 1.3 0.031 7771
Ni 0 250 250.0 42 1 0.024 10500
Cd 0 8.9 8.9 42 0.1 0.002 3738

N Hettie-Lingo Pb 13.02 1000 987.0 47.5 0.32 0.007 146505
Zn 39.84 500 460.2 47.5 6 0.126 3643
Cu 14.56 250 235.4 47.5 1.7 0.036 6578
Ni 0 250 250.0 47.5 1.3 0.027 9135
Cd 0 8.9 8.9 47.5 0.1 0.002 4228

W&E Hettie-Lingo Pb 12.66 500 487.3 54.5 0.2 0.004 132800
Zn 55.26 250 194.7 54.5 3.45 0.063 3076
Cu 18.82 125 106.2 54.5 0.58 0.011 9977
Ni 3.06 125 121.9 54.5 0.9 0.017 7384
Cd 0 4.4 4.4 54.5 0.85 0.016 282
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1. Introduction  

Whitman, Requardt & Associates, LLP (WRA) prepared this hydrogeologic report for compliance 

monitoring for the Sussex County, Delaware Engineering Department.  This report assesses the conditions 

at the existing spray irrigation fields at the Inland Bays Regional Wastewater Facilities (IBRWF).  The IBRWF 

is located approximately 10 miles southwest of Lewes, Delaware.   The spray fields are located north and 

west of the intersection of Cannon Road and Mt. Joy Road.  A site plan showing the existing spray fields 

and monitoring wells is in Appendix 1.   

The IBRWF began operating in 1992.  Currently the IBRWF sprays effluent under State permit LTS 

5004-90-12.  It has eight spray fields and is permitted for spraying 2,650,000 gallons per day on 432.5 

acres.   The permitted spray application rates vary by field from 1 to 2 inches per week.  Effluent 

applications are limited to days when the conditions are suitable for spraying, e.g., when it is not raining 

or freezing.   Corn and soybeans are grown on the spray fields.   

The operating period assessed in this report is 2011 to 2015. The Sussex County Engineering 

Department provided the data that was compiled in this report, and WRA provides summaries in graphical 

and tabular form of this data.  In addition, WRA provides assessment of the data and recommendations 

for further action by Sussex County.     

A table of construction dimensions for the site monitoring wells is in Appendix 2.  The data provided 

for the wells are the permit numbers, local well names, screen depth and diameter, elevation of the well 

casings, and northing and easting coordinates.  

2. Geologic Setting 

WR&A obtained geologic information from maps and reports published by the U.S. Geological Survey 

and the Delaware Geological Survey, which are listed in the References section.  The project area is in the 

Fairmount 7.5-minute topographic quadrangle.     

Sussex County, Delaware is located in the Atlantic Coastal Plain physiographic province, which has an 

eastward-thickening wedge of sand, silt and clay that rests on bedrock.  According to Vroblesky and Fleck 

(1991) the top of the bedrock in the study area is approximately 6,500 feet below sea level.  The oldest 

Coastal Plain sediments in eastern Sussex County are several thousand feet of sediments ranging in age 

from Cretaceous to Eocene.   
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In Miocene time, the area was submerged by a shallow sea.  In this period the Chesapeake Group was 

deposited, which consists of the following from oldest to youngest:  the Calvert Formation, the Choptank 

Formation, the St. Mary’s Formation, the Manokin Formation, and the Bethany Formation.  The Calvert 

Formation (consisting mostly of gray sandy silt) and the Choptank Formation (consisting of gray fine to 

coarse shelly sand) were deposited in predominantly marine environments.  The St. Mary’s Formation, 

the Manokin Formation, and the Bethany Formation were deposited by deltas.  The St. Mary’s Formation 

consists of bluish-gray fine sandy clay, with some interbeds of very fine to medium sand. The Manokin 

Formation consists of a lower unit of silty fine sand, which grades into an upper unit of gray fine to coarse 

sand. The Bethany Formation consists of gray clay or silt interbedded with fine to very coarse sand.   

The sediments of the Columbia Group were deposited during the Pleistocene Epoch on top of the 

eroded surface of the Chesapeake Group.  In the study area, the Columbia Group consists of the 

Beaverdam Formation, the Lynch Heights Formation, and Pleistocene dune deposits forming sandy ridges. 

The Beaverdam Formation was deposited in a fluvial to estuarine environment in the late Pliocene 

Epoch.  It is a heterogeneous unit ranging from very coarse sand with pebbles to silty clay.  It has a white, 

silty matrix that distinguishes it from overlying deposits. 

The surficial geologic formation in most of the spray field area is the Lynch Heights Formation, which 

is a thin, heterogeneous deposit ranging from reddish brown, pale yellow, and light gray silty, clayey, very 

coarse sand, to pale yellow, light gray gravelly sand.  Its estimated thickness in the study area is 3 to 10 

feet.   

Several aquifers exist in the Coastal Plain deposits of eastern Sussex County, Delaware.  The 

uppermost aquifer is the unconfined aquifer, which exists in the Columbia Group sediments.  The 

unconfined aquifer receives recharge from precipitation, transmits water to the deeper aquifers, and 

maintains stream flow.  The unconfined aquifer exists in the sandy parts of the Columbia Group.  Fine-

grained units in the Lynch Heights Formation and the Beaverdam Formation can function as semiconfining 

units in the unconfined aquifer, if they have sufficient thickness and areal extent.  The regional base of the 

unconfined aquifer is the base of the Beaverdam Formation, at a depth of 120 feet. 

The Bethany Formation contains sand units that form the confined Pocomoke Aquifer.  The Manokin 

Formation contains the confined Manokin Aquifer, which is a water supply source in Sussex County.  The 

contact of the Manokin Formation with the underlying St. Mary’s Formation is the base of the fresh-water 



 
N:\14343-000\Engineering\Reports\Inland Bays Report 1-30-2017\report.docx             
  3 

 

aquifer system.  The base of the Manokin Aquifer is 250 to 300 feet below sea level.  The Choptank 

Formation, which is underneath the St. Mary’s Formation, probably contains saline water.   

3. Metered Flows 

Graphs of metered flows for the influent are contained in Appendix 3.  The average monthly influent 

varied from approximately 440,000 gallons to 1,100,000 gallons during 2011 to 2015.  The months with 

the highest influent flows were either July or August each year.   The daily peak influent varied from 

approximately 500,000 gallons to 2,100,000 gallons.   

Graphs of metered flows for the effluent (the sprayed water) are contained in Appendix 4.  The total 

monthly effluent flow varied from approximately 600,000 gallons to 54,000,000 gallons during 2011 to 

2015.  The highest monthly effluent flows were in July.   The average daily effluent varied from 

approximately 610,000 gallons to 1,900,000 gallons.   The highest daily effluent flows were in either July 

or August.  Spraying occurred in the range of 1 to 29 days per month during 2011 to 2015. 

4. Precipitation 

Precipitation data for 2011 to 2015 is plotted in Appendix 5.  Sussex County staff measured 

precipitation at the wastewater plant.  The precipitation varied from 0.75 inch to 13 inches per month.  

The highest values occurred in June, July, or October.   

WRA compared precipitation data to peak flows to qualitatively assess inflow and infiltration into the 

wastewater collection system. The peak daily precipitation varied from 0.4 inch to 8.1 inches.  The highest 

peak daily precipitation was in August 2012, which was the month with the third-highest daily peak 

influent.  The second-highest peak daily precipitation was in July 2013, which was the month with the 

highest daily peak influent.    July 2013 was also the month that had the largest amount of effluent sprayed, 

and the most days sprayed per month.  There is an apparent relationship between higher precipitation, 

and higher flows of influent and effluent. 

5. Water Table 

WRA assessed water level data from the IBRWF monitoring wells in order to analyze the conditions in 

the unconfined aquifer.  Sussex County provided water level measurements on a quarterly basis from 

2011 to 2015 in terms of feet below the land surface, which are tabulated in Appendix 6.   WRA prepared 

hydrographs showing the depth to water, which are in Appendix 7.   
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WRA calculated the groundwater elevation associated with each water level measurement, using 

survey elevations and well casing heights that were provided by Sussex County.  Appendix 8 contains 

tabulated groundwater elevations in feet above sea level.  WRA prepared hydrographs of the groundwater 

elevation, which are in Appendix 9. 

The highest (shallowest) water levels occurred in July 2013 in more than half the monitoring wells.  

The next most common time with the highest water level was the following month, August 2013.  The 

lowest water levels were reported in July 2012 throughout the observation area (in 24 of 26 monitoring 

wells).   The range in water level between the high and low conditions was approximately 7 to 13 feet 

during 2011 to 2015.   

Maps showing the configuration of the high and low water table are presented in Appendix 10.   In 

general, groundwater flows from areas of higher water table elevation to areas of lower water table 

elevation.  Groundwater flow in the unconfined aquifer is generally to the east, northeast, or southeast. 

Groundwater mounding is the rise in the water table in response to the percolation of effluent 

through the unsaturated zone.  State guidelines require that the unsaturated zone underneath the spray 

fields be at least 2 feet thick.   

In the relatively wet July (and/or August) 2013 period, water levels in monitoring wells rose inside the 

2-ft. thick unsaturated zone buffer in most of the monitoring wells at the IBRWF.  It rose into the buffer 

in MW2, MW16, and MW17 at the North Burton Field; in MW5 at the North Field; in MW7 at the West 

Hetti Lingo Field; in MW10 at the South Field; in MW13 and MW19 at the South Burton Field; in MW14 

and MW20 at the North Hetti Lingo Field; and in MW27 at the East Hetti Lingo Field.    Water levels also 

rose into the buffer outside of the spray areas, in wells MW1, MW4, MW8, MW9, MW23, MW24, and 

MW25.  As noted earlier, July 2013 was the peak with respect to precipitation, influent, and effluent in 

the five-year reporting period at the IBRWF.   

In addition to the aforementioned July-August 2013 wet period, water levels shallower than 2 feet 

were observed during most of 2013 (and parts of 2014 and/or 2015) in the following wells located outside 

the spray fields:  MW9 near the wastewater plant facilities; MW21 which is downgradient of the spray 

fields (near Cannon Road); and MW25 which is also downgradient of the spray fields (near Mt. Joy Road).   
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6. Groundwater Mounding  

WRA compared the actual groundwater mounding in the 2011 to 2015 reporting period with pre-

development mounding estimates.  Mounding estimates for the original North Field and South Field are 

not available from when those fields were developed (in 1992).  WRA prepared hydrogeologic reports in 

2006, 2010, and 2012 (listed in the References section) which included modeling of mounding at new 

spray fields in the land between the original spray fields and Cannon Road.  Specifically, WRA had assessed 

mounding at the fields called North Burton, South Burton, North Hetti Lingo, South Hetti Lingo, West Hetti 

Lingo, and East Hetti Lingo.   

The most recent WRA modeling (2012) predicted that the Hetti Lingo area spray fields were feasible 

from a hydraulic standpoint, with a predicted rise in the water table of up to approximately 2 feet, 

assuming 20 years of spraying at 1.6 inches/week. Direct comparison of the pre-development model 

output with the post-development water table is complicated by differences between the modeled and 

constructed field dimensions, spray rates, and duration of spraying.  The overall prediction of hydraulic 

feasibility has been generally supported by the relative lack of encroachment of the water table 

underneath the IBRWF spray fields into the 2-ft. buffer during 2011 - 2015.  An exception was the July-

August 2013 relatively wet period described earlier in the report, which represented 2 out of 60 months 

(about 3% of the time).   

Climatic factors also influence rise of the water surface into the vertical buffer.  For example, during 

2014 to 2015 the water levels in almost all of the IBRWF monitoring wells have generally become deeper, 

while the amount of effluent sprayed has slightly increased in the same period.  The overall elevation 

change between the high and low water tables in the reporting period (7 to 13 feet) exceeds the model 

mounding estimates.   

Ponding of effluent has intermittently occurred at the IBRWF in relatively small areas of the spray 

fields.  The most likely causes of the ponding are soil compaction related to land use, and the presence of 

laterally discontinuous clayey layers in the shallow part of the unconfined aquifer.  Sussex County has 

indicated that plowing is periodically implemented to address some of the ponding. 

7. Water Quality 

WRA assessed water quality data provided by Sussex County to analyze trends in the quality of the 

effluent and groundwater.  A graph of the nitrogen concentration in the effluent is in Appendix 11.  The 
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nitrogen concentration varied from 7.9 to 51.5 mg/l from 2011 to 2015.  The overall trend is toward lower 

nitrogen concentrations.  More than half of the concentrations reported for 2011 to 2012 exceeded 25 

mg/l.  The concentrations since July 2015 have been below 5 mg/l, and the December 2015 value was 3.9 

mg/l.   

Appendix 12 is a tabular summary of the groundwater quality data obtained by sampling the IBRWF 

monitoring wells on a quarterly basis during 2011 to 2015.  Appendix 13 is a summary of the groundwater 

quality data by parameter.  Appendix 14 contains graphs of the groundwater quality versus time.  Maps 

of the maximum reported concentrations in groundwater samples are in Appendix 15. 

The nitrate concentrations in the 2011-2015 quarterly groundwater monitoring ranged up to 5  

milligrams per liter (mg/l) in samples from the monitoring wells located upgradient of the spray fields 

(MW1, MW6, and MW11).  The nitrate concentrations in samples from the downgradient monitoring 

wells ranged up to a maximum of 109 mg/l.   Some of the detected nitrate concentrations exceed the 

primary drinking water standard of 10 mg/l.  The predevelopment nitrate concentrations in samples from 

MW1 through MW10 (from year 1992) ranged up to 14 mg/l.  The general trend in most of the monitoring 

well data was that nitrate concentrations increased from 2011 into 2013, then decreased through 2015, 

possibly reflecting the 2013 effluent application peak. 

The chloride concentrations in the 2011-2015 quarterly groundwater monitoring ranged up to 11 mg/l 

in samples from the upgradient monitoring wells.  The chloride concentrations in samples from the 

downgradient monitoring wells ranged up to a maximum of 359 mg/l.   Some of the detected chloride  

concentrations exceed the secondary drinking water standard of 250 mg/l.  The predevelopment chloride  

concentrations in samples from MW1 through MW10 (from year 1992) ranged up to 30 mg/l.  The general 

trend in the monitoring well data during 2011 to 2015 was that chloride concentrations were relatively 

steady to slightly increasing, which suggests that chloride is being added to the unconfined aquifer by the 

effluent applications. 

The sodium concentrations in the 2011-2015 quarterly groundwater monitoring ranged up to 10 mg/l 

in samples from the upgradient monitoring wells.  The sodium concentrations in samples from the 

downgradient monitoring wells ranged up to a maximum of 210 mg/l.   Some of the detected sodium  

concentrations exceed the EPA drinking water guidance level of 20 mg/l, which is an advisory for 

individuals restricted to a total sodium intake of 500 milligrams per day, and which is not intended to be 

extrapolated to the entire population. The EPA recommends reducing sodium concentrations in drinking 
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water to between 30 and 60 mg/l based on aesthetic effects (i.e., taste).  The predevelopment sodium  

concentrations in samples from MW1 through MW10 (from year 1992) ranged up to approximately 25 

mg/l.  The general trend in the monitoring well data during 2011 to 2015 for sodium was similar to the 

trend for chloride, i.e. relatively steady to slightly increasing. 

The fecal coliform detections in the 2011-2015 quarterly groundwater monitoring ranged up to 150 

coliforms per 100 millileters in samples from the upgradient monitoring wells.  The fecal coliform 

detections in samples from the downgradient monitoring wells ranged up to a maximum of 228 coliforms 

per 100 millileters.  Fecal coliforms only come from human and animal fecal waste, and the federal 

Maximum Contaminant Level Goal (MCLG) for fecal coliform in drinking water is zero.   

The total dissolved solids (TDS) concentrations in the 2011-2015 quarterly groundwater monitoring 

ranged up to 444 mg/l in samples from the upgradient monitoring wells.  The TDS concentrations in 

samples from the downgradient monitoring wells ranged up to a maximum of 778 mg/l.   Some of the 

detected TDS concentrations exceed the secondary (aesthetic) drinking water standard of 500 mg/l.  The  

predevelopment chloride  concentrations in samples from MW1 through MW10 (from year 1992) ranged 

up to 175 mg/l.  The general trend in the monitoring well data during 2011 to 2015 was that TDS 

concentrations were relatively steady to slightly increasing, similar to chloride and sodium. 

Ammonia concentrations greater than 1 mg/l were detected in samples from monitoring wells MW5, 

MW7, MW9, and MW24 during 2011-2015.  Comparison of the ammonia vs. time graph with the water 

level hydrographs for these wells suggests that elevated ammonia concentrations tend to correlate with 

periods of relatively shallower water table.   

Phosphorus concentrations greater than 1 mg/l were detected in samples from monitoring wells 

MW5, MW7, MW9, and MW12 during 2011-2015.  Three of the aforementioned wells were among the 

wells in which elevated ammonia was also detected.  In general, elevated phosphorus concentrations in 

groundwater may indicate that the soil capacity to store phosphorus is limited, and/or groundwater is 

impacted by fertilizer and effluent disposal applications. 

Comparison of the pre-development (1992) groundwater quality data with the 2011-2015 data 

indicates the spray fields are contributing nitrate, chloride, sodium, and other dissolved solids to the 

unconfined aquifer beneath the spray fields.  Land uses other than spray irrigation, such as former poultry 

farming, fertilizer applications, and biosolids applications may have also impacted the concentrations in 
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the aquifer.  Comparison of the concentrations from the upgradient and downgradient monitoring wells 

indicates that nitrate, chloride, sodium, and other dissolved solids in the unconfined aquifer are migrating 

toward offsite domestic wells potentially susceptible to groundwater contamination. 

8. Conclusion 

Whitman, Requardt & Associates, LLP assessed the conditions at the Inland Bays Regional Wastewater 

Facilities spray fields, based on monitoring data provided by Sussex County for the period 2011 to 2015.  

Maximum influent and effluent flows, which were in July or August, correlated with higher precipitation.  

The shallowest water levels in the unconfined aquifer occurred in July 2013, when encroachment of the 

water surface into the vertical buffer occurred at several monitoring points.  Groundwater flow beneath 

the spray fields is generally to the east, northeast, or southeast toward offsite domestic wells.  The 

nitrogen concentration in the sprayed effluent decreased significantly over the five-year period.   The 

spray fields and probably predevelopment land uses continue to contribute nitrate, chloride, sodium, and 

other dissolved solids to the unconfined aquifer, based on the quarterly monitoring well results.   

The Sussex County Engineering Department, with assistance from WRA is undertaking a spray 

irrigation expansion study to add 2,000,000 gallons per day of effluent disposal capacity, in areas located 

west of the wastewater plant.  Preliminary plans are to spray the new fields with fixed heads in wooded 

areas.  Monitoring wells have been constructed in the expansion areas, and Sussex County staff will obtain 

wet-season water level data starting in January 2017 to continue the spray irrigation expansion project.  
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Appendix 1 
 

Site Map 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 

 

 
 
 
 
 
 
 

Appendix 2 
 

Monitoring Well Construction Table 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Monitoring Well Construction Data

Local Well DNREC Year Diameter Well Screened Top of Ground Inner Casing GPS Coordinate GPS Coordinate

No. Permit Drilled Inner Depth Interval Casing Elevation Height Easting Northing

No. Casing (feet below (feet below Elevation (feet above (feet above

(inches) land land (feet above sea level) land surface)

surface) surface) sea level)

MW 1 86145 1991 6 19.8 10-20 28.60 26.06 2.54 709525.427000 235100.241000

MW 2 86146 x 6 20.1 x 26.63 24.16 2.47 711521.1 233248.174

MW 3 237996 2012 2 25.1 x 28.40 26.53 1.87 710258.995000 231604.261000

MW 4 237997 2012 2 25.1 x 27.15 25.27 1.88 709674.611000 229394.390000

MW 5 86153 1991 6 21.2 10-20 29.83 26.50 3.33 709541.793 233355.238

MW 6 86150 1991 6 20.0 10-20 36.74 34.57 2.17 708004.246 231489.601

MW 7 86151 x 6 21.2 x 26.00 24.60 1.40 709921.496000 229694.819000

MW 8 86152 x 6 19.9 x 28.68 25.78 2.90 709072.456000 228988.559000

MW 9 86148 1991 6 19.7 11-21 28.12 26.81 1.31 708673.389 232053.633

MW 10 89573 x 4 20.0 x 27.76 26.84 0.92 708790.734 230307.043

MW 11 208213 2005 2 34.0 24-34 45.11 43.27 1.84 707185.442 233223.911

MW 12 208214 2005 2 16.0 6-16 27.00 25.03 1.97 712518.84 234956.658

MW 13 208215 2005 2 16.0 6-16 26.08 23.98 2.10 711953.448 231999.257

MW 14 208216 2005 2 14.0 4-14 26.14 23.92 2.22 711197.415000 230262.754000

MW 15 208217 2005 2 18.0 8-18 28.30 26.31 1.99 710984.728000 228186.079000

MW 16 228543 2009 2 28.0 10-25 23.70 21.86 1.84 712793.435 233871.699

OW 17 228544 2009 2 15.0 5-20 26.63 24.33 2.30 712321.142 233918.799

MW 18 237074 2012 2 25.1 x 25 22.93 2.07 712619.776000 232060.334000

OW 19 237999 2012 2 25.1 x 26.3 24.26 2.04 711452.893000 231908.132000

OW 20 237998 2012 2 25.1 x 26 24.03 1.97 711357.676000 230951.577000

MW 21 238298 2012 2 24.5 9.5-24.5 22.66 20.65 2.01 712362.184000 229373.774000

MW 22 238299 2012 2 28.5 13.5-28.5 25.85 24.00 1.85 711994.807000 227851.972000

MW 23 238967 2012 2 24 10-20 28.67 26.60 2.07 708618.750000 228988.076000

MW 24 238968 2012 2 24 10-20 27.6 25.35 2.25 709674.611000 229394.390000

MW 25 238969 2012 2 24 10-20 27.2 24.83 2.37 708492.053000 227970.022000

MW 26 238970 2012 2 24 9-19 29.45 27.20 2.25 709544.454000 228010.757000

OW 27 242932 2013 2 25 10-25 25.98 23.32 2.66 75.2245814 38.6300678

OW 28 242933 2013 2 25 10-25 27.51 25.79 1.72 75.2267224 38.6271167

MW 29 252815 2016 4 18 8-18 x 23 3.01 75.2315307 38.62697813



 

 

 
 

 

 
 
 
 

Appendix 3 
 

Influent Flow Graphs 
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Appendix 4 
 

Effluent Flow Graphs 
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Precipitation Graphs 
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Appendix 6 
 

Water Levels Table 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Water Levels

in feet below land surface

from Sussex County

Well No. Permit No. 1-Jan-11 1-Feb-11 1-Mar-11 1-Apr-11 1-May-11 1-Jun-11 1-Jul-11 1-Aug-11 1-Sep-11 1-Oct-11 1-Nov-11 1-Dec-11

MW1 86145 9.30 8.55 8.20 7.00 7.95 8.40 9.15 9.60 7.95 8.65 8.65 8.22

MW2 86146 9.65 8.61 8.45 7.75 8.37 8.80 9.50 9.80 8.25 9.00 9.11 8.70

MW3 237996

MW4 237997

MW5 86153 12.55 11.85 11.40 10.75 11.30 11.40 12.30 12.75 11.42 12.01 11.85 11.60

MW6 86150 18.00 17.50 17.00 16.50 16.65 16.65 18.00 18.37 17.15 17.65 17.72 17.40

MW7 86151 9.70 8.70 8.60 7.95 8.55 8.70 9.40 9.80 8.60 9.45 8.88 9.05

MW8 86152 10.80 10.15 9.80 9.02 9.60 9.80 10.70 11.10 9.91 10.65 10.60 10.30

MW9 86148 9.75 9.15 6.95 8.20 8.70 8.85 9.80 10.30 9.11 9.60 2.26 9.35

MW10 89573 9.80 9.20 8.80 8.05 8.70 8.80 10.45 10.15 8.86 10.35 9.60 9.20

MW11 208213 25.30 24.95 43.00 23.25 23.80 42.10 25.10 25.65 24.60 24.90 24.66 24.70

MW12 208214 10.95 10.00 9.85 9.12 9.20 9.90 10.92 11.25 9.55 10.30 10.41 10.00

MW13 208215 9.81 8.75 8.70 8.00 8.60 8.75 9.50 9.90 8.42 9.25 9.42 8.96

MW14 208216 9.86 9.00 8.82 8.10 8.65 8.80 9.45 10.00 8.60 9.50 9.61 9.15

MW15 208217 13.20 12.60 12.20 11.40 12.00 12.10 12.95 13.40 12.40 13.05 13.20 13.00

MW16 228543 6.92 5.90 5.80 5.10 5.75 5.90 6.90 7.20 5.55 6.30 6.43 6.00

OW17 228544 9.90 8.80 8.70 7.92 8.50 8.70 9.70 10.05 8.40 9.20 9.37 8.90

MW 18 237074 9.16 9.56

OW 19 237999

OW 20 237998

MW 21 238298

MW 22 238299

MW 23 238967

MW 24 238968

MW25 238969

MW26 238970

OW27 242933

OW28 242934



Water Levels

in feet below land surface

from Sussex County

Well No. Permit No. 

MW1 86145

MW2 86146

MW3 237996

MW4 237997

MW5 86153

MW6 86150

MW7 86151

MW8 86152

MW9 86148

MW10 89573

MW11 208213

MW12 208214

MW13 208215

MW14 208216

MW15 208217

MW16 228543

OW17 228544

MW 18 237074

OW 19 237999

OW 20 237998

MW 21 238298

MW 22 238299

MW 23 238967

MW 24 238968

MW25 238969

MW26 238970

OW27 242933

OW28 242934

1-Jan-12 1-Feb-12 1-Mar-12 1-Apr-12 1-May-12 1-Jun-12 1-Jul-12 1-Aug-12 1-Sep-12 1-Oct-12 1-Nov-12 1-Dec-12

8.30 8.31 8.15 8.33 8.80 9.01 9.91 8.56 7.21 7.85 4.30 4.97

8.87 8.81 8.64 8.87 9.21 9.37 10.33 8.41 6.49 7.63 3.87 4.65

10.57 9.40 9.62 9.95 10.11 10.75 9.24 7.73 8.46 5.39 6.00

9.35 7.77 7.99 8.32 8.47 9.14 7.45 5.75 6.74 4.40 5.26

11.78 11.60 11.62 11.80 12.17 12.32 13.13 11.84 10.54 10.97 4.88 5.50

17.45 17.40 17.20 17.27 17.74 18.06 18.64 17.56 16.47 16.76 12.71 13.34

9.18 9.11 9.00 9.19 9.54 9.84 10.45 8.86 7.26 8.23 4.03 4.73

10.40 10.41 10.20 10.30 10.68 11.00 11.65 11.2 10.75 9.53 5.55 6.12

9.40 9.10 9.20 9.28 9.71 9.85 10.58 9.63 8.68 8.69 4.67 5.44

9.38 9.35 9.20 9.35 9.77 10.06 10.71 9.3 7.89 8.66 5.64 6.13

24.65 24.60 24.40 24.35 24.92 25.25 25.99 25.21 24.42 24.29 20.27 20.93

10.15 10.10 9.90 10.10 10.50 10.70 11.54 9.77 7.97 9.15 6.08 6.82

9.15 9.57 8.80 9.06 9.36 9.54 10.19 8.13 6.07 7.48 3.91 4.67

9.35 9.03 9.04 9.25 9.57 9.86 10.35 8.43 6.51 7.82 3.87 4.69

12.90 12.90 12.58 12.65 12.96 13.29 13.91 12.3 10.69 11.63 7.56 8.32

6.60 6.15 5.90 6.12 6.51 6.68 7.49 5.54 3.58 5.01 2.93 3.68

9.07 9.05 8.77 9.05 9.37 9.55 10.37 6.97 3.57 7.84 4.71 4.43

9.16 9.18 8.91 9.17 9.52 9.76 10.52 8.40 6.27 7.90 3.66 4.38

8.94 9.27 9.82 7.90 5.97 7.20 3.85 3.31

8.45 8.82 9.31 7.37 5.43 6.78 3.78 3.32

10.58 10.94 7.52 8.17 7.16 6.14 5.64 2.11 2.94

6.79 7.14 11.32 11.99 10.23 8.46 9.52 6.06 6.83

10.47 12.28 10.46 9.46 10.18 6.32 6.72

13.40 11.13 9.31 8.93 8.98 4.88 5.49

10.90 11.56 9.80 8.11 9.49 5.45 6.00

11.58 14.03 12.35 9.47 11.94 7.96 8.54



Water Levels

in feet below land surface

from Sussex County

Well No. Permit No. 

MW1 86145

MW2 86146

MW3 237996

MW4 237997

MW5 86153

MW6 86150

MW7 86151

MW8 86152

MW9 86148

MW10 89573

MW11 208213

MW12 208214

MW13 208215

MW14 208216

MW15 208217

MW16 228543

OW17 228544

MW 18 237074

OW 19 237999

OW 20 237998

MW 21 238298

MW 22 238299

MW 23 238967

MW 24 238968

MW25 238969

MW26 238970

OW27 242933

OW28 242934

1-Jan-13 1-Feb-13 1-Mar-13 1-Apr-13 1-May-13 1-Jun-13 1-Jul-13 1-Aug-13 1-Sep-13 1-Oct-13 1-Nov-13 1-Dec-13

4.01 3.57 2.30 3.85 4.24 3.71 1.13 1.82 3.44 3.12 4.80 4.29

3.75 2.80 1.97 3.84 4.24 2.26 1.46 1.96 4.09 2.94 4.66 3.46

4.91 3.85 3.28 4.66 5.18 3.28 2.38 2.51 4.69 3.98 5.64 4.6

4.16 3.11 2.73 4.10 4.60 2.48 1.65 1.88 4.04 3.75 4.96 3.69

4.37 3.68 2.78 4.25 4.70 3.25 0.98 1.12 3.83 3.68 5.18 3.99

11.89 11.49 9.88 11.26 11.98 10.70 8.44 9.01 11.28 11.00 12.52 11.7

3.45 2.34 1.53 2.79 3.26 1.29 0.23 0.00 2.24 1.89 3.62 2.14

4.87 4.34 2.81 3.98 4.44 3.38 1.36 1.34 3.19 3.51 4.78 4.13

2.37 1.20 1.20 0.23 4.07 0.25 1.33 1.37 3.43 3.22 4.66 0.87

4.97 4.40 2.93 4.19 4.82 3.54 1.40 1.79 3.93 3.59 5.17 4.29

19.66 19.10 17.72 18.99 19.61 19.03 15.96 16.9 19.18 18.98 20.28 19.75

6.06 5.44 4.74 6.24 6.6 5.44 4.15 4.81 6.35 5.94 7.16 6.25

3.79 2.82 2.17 3.83 4.1 2.37 1.59 2.18 3.94 3.41 4.33 3.49

3.47 2.52 1.44 3.01 3.6 1.81 1.17 0.65 2.92 2.19 4.22 2.75

6.82 6.14 4.85 6.33 6.7 5.20 3.82 3.69 6.57 5.56 7.32 6.02

3.82 2.20 1.52 3.04 3.4 2.03 0.51 1.54 3.09 2.78 3.88 2.84

4.69 3.91 3.57 4.81 5.1 3.68 1.68 3.01 4.18 4.41 5.63 4.52

3.46 2.59 1.86 3.55 5.31 2.88 2.67 3.15 4.60 4.1 5.35 4.03

3.73 2.58 2.51 3.69 4 2.55 0.80 2.00 2.81 3.23 4.47 3.43

3.50 2.42 2.31 3.37 3.75 2.30 0.66 1.80 2.80 2.64 4.17 3.40

1.51 0.78 0.0 1.15 1.82 0.32 0.00 0.00 1.54 0.80 2.23 0.88

5.35 4.77 3.72 4.96 5.39 4.36 2.79 2.72 4.71 4.34 5.86 6.87

5.66 5.18 3.54 4.66 5.21 4.30 1.7 2.04 3.86 3.18 5.75 4.56

4.27 3.52 2.26 3.49 3.9 2.36 0.93 0.97 2.82 2.66 4.23 3.30

4.74 4.36 2.64 3.68 4.17 3.57 1.12 1.09 2.84 3.32 4.46 4.01

7.19 6.80 5.08 3.20 6.7 5.97 3.62 4.54 5.47 5.59 7.06 6.43

3.67 2.45 -0.03 1.36 2.41 2.65 4.23 3.09

7.21 6.09 4.37 4.70 5.56 6.09 7.83 6.70



Water Levels

in feet below land surface

from Sussex County

Well No. Permit No. 

MW1 86145

MW2 86146

MW3 237996

MW4 237997

MW5 86153

MW6 86150

MW7 86151

MW8 86152

MW9 86148

MW10 89573

MW11 208213

MW12 208214

MW13 208215

MW14 208216

MW15 208217

MW16 228543

OW17 228544

MW 18 237074

OW 19 237999

OW 20 237998

MW 21 238298

MW 22 238299

MW 23 238967

MW 24 238968

MW25 238969

MW26 238970

OW27 242933

OW28 242934

14-Jan-14 15-Feb-14 16-Mar-14 17-Apr-14 18-May-14 19-Jun-14 20-Jul-14 21-Aug-14 22-Sep-14 23-Oct-14 24-Nov-14 25-Dec-14

3.72 3.37 3.21 3.11 4.25 4.57 4.57 4.37 5.30 6.09 6.51 5.67

3.94 2.96 3.50 3.22 4.22 4.45 3.63 4.10 5.39 5.90 6.28 4.99

4.76 3.91 3.81 4.02 4.91 5.44 4.95 5.14 6.18 7.04 7.58 6.44

4.2 3.34 3.77 3.49 4.47 4.90 4.61 4.43 5.68 6.26 6.88 5.53

4.26 3.48 3.88 3.45 4.68 5.08 4.79 4.80 5.72 6.66 7.19 5.98

11.34 10.80 10.62 10.48 11.76 12.40 12.2 12.30 13.62 14.22 14.85 13.88

3.03 2.49 1.94 2.15 2.76 3.41 2.99 3.05 4.21 5.12 5.91 4.31

4.09 3.45 3.28 3.21 4.14 4.76 4.38 4.66 5.51 6.65 6.96 6.64

3.48 0.95 0.88 2.81 4.06 4.45 4.26 4.35 5.71 6.38 6.85 5.90

4.36 3.81 3.49 3.49 4.46 8.12 4.72 4.99 6.79 6.93 8.49 6.71

18.79 18.49 18.35 18.15 19.55 20.13 20.32 20.08 23.31 21.93 22.50 21.85

6.39 5.72 5.84 5.87 6.76 6.99 6.65 6.79 7.59 8.17 8.54 7.47

3.96 2.92 2.95 3.26 4.01 4.46 3.91 4.04 5.02 5.84 6.33 4.93

3.43 2.32 2.85 2.73 3.29 3.93 3.3 3.59 4.42 5.30 6.04 4.97

6.42 5.42 5.67 5.68 6.34 6.96 6.55 6.62 7.62 8.62 9.37 8.53

3.13 2.38 2.53 2.64 3.43 3.72 3.24 3.40 4.32 4.94 5.35 4.18

4.91 4.01 4.11 4.22 5.19 5.41 4.95 5.12 6.07 6.74 7.15 5.87

4.65 3.68 3.86 4.10 4.90 5.36 4.78 5.03 4.82 6.63 7.12 5.60

3.81 2.39 2.83 3.14 3.90 4.28 3.75 3.93 4.90 5.74 6.34 5.08

3.47 3.39 3.00 2.94 3.54 4.10 3.54 3.82 4.60 5.45 6.19 5.05

1.42 0.50 0.71 0.92 1.50 2.23 1.58 1.77 2.80 3.62 4.28 2.86

5.02 4.18 4.52 4.28 5.07 5.69 5.34 5.49 6.49 7.43 8.17 7.71

4.69 4.15 5.89 3.79 4.82 5.44 5.11 5.32 6.19 7.35 7.99 7.38

3.6 2.64 2.67 2.82 3.50 4.16 3.92 3.76 4.79 5.90 6.70 5.53

3.74 3.26 3.00 2.85 3.90 4.51 4.20 4.51 5.26 6.46 7.11 6.68

6.29 5.70 5.52 5.41 6.41 7.03 6.66 6.94 7.32 8.94 9.61 9.18

3.63 2.65 3.07 2.95 3.45 4.01 3.48 3.59 4.59 5.56 6.36 5.36

6.95 6.10 6.19 6.11 6.86 7.45 7.03 7.12 8.11 9.21 9.95 9.09



Water Levels

in feet below land surface

from Sussex County

Well No. Permit No. 

MW1 86145

MW2 86146

MW3 237996

MW4 237997

MW5 86153

MW6 86150

MW7 86151

MW8 86152

MW9 86148

MW10 89573

MW11 208213

MW12 208214

MW13 208215

MW14 208216

MW15 208217

MW16 228543

OW17 228544

MW 18 237074

OW 19 237999

OW 20 237998

MW 21 238298

MW 22 238299

MW 23 238967

MW 24 238968

MW25 238969

MW26 238970

OW27 242933

OW28 242934

14-Jan-15 15-Feb-15 16-Mar-15 17-Apr-15 18-May-15 19-Jun-15 20-Jul-15 21-Aug-15 22-Sep-15 23-Oct-15 24-Nov-15 25-Dec-15

4.52 4.37 3.47 3.34 4.87 5.52 6.49 7.45 8.10 7.41 7.28 7.30

4.76 4.31 2.51 3.31 4.97 5.45 6.37 7.42 8.07 6.77 6.71 7.11

6.14 5.32 3.71 4.12 5.94 6.44 7.55 8.40 9.26 8.46 8.12 8.57

5.26 4.69 2.91 3.57 5.26 5.79 6.99 7.86 8.70 7.57 7.35 7.73

5.55 3.38 3.13 4.64 5.45 6.11 7.12 8.16 8.78 7.15 7.81 8.08

13.8 13.01 10.94 10.7 12.82 13.5 14.87 15.68 16.29 15.97 15.9 15.97

4.24 3.58 1.71 2.47 4.09 7.21 5.99 6.56 7.69 7.12 5.52 7.16

6.22 5.28 4.94 3.65 6.41 5.56 7.32 8.33 9.08 8.08 7.98 8.58

0.2 1.92 0.12 3.04 5.63 5.62 6.98 7.80 9.60 7.90 7.00 8.05

6.34 5.34 3.99 3.69 5.64 6.25 8.44 9.21 9.44 8.65 8.42 8.84

21.29 21.08 19.55 18.48 20.56 21.13 22.53 23.30 24.74 23.79 23.81 23.6

7.14 6.85 5.76 5.94 7.31 7.74 8.54 9.41 10.00 8.96 8.95 9.04

4.75 4.26 2.59 3.26 4.93 5.38 6.46 7.58 8.39 7.09 6.59 7.13

4.53 3.89 2.17 2.93 4.39 4.29 6.17 7.97 7.81 6.63 6.07 6.91

8.12 7.42 5.14 5.92 7.52 7.49 9.42 10.38 10.82 9.84 9.80 10.4

3.8 3.38 2.07 2.63 4.07 4.54 5.39 6.15 7.13 5.78 5.72 6.94

5.63 5.25 3.76 4.31 6.11 6.19 7.25 8.25 9.03 7.86 7.47 7.71

5.24 4.77 3.20 4.10 5.82 6.25 7.22 8.24 8.84 7.77 7.40 7.76

4.74 4.18 2.07 3.08 4.87 5.14 6.31 7.43 8.24 6.99 6.57 7.13

4.51 4.01 1.94 3.02 4.59 4.46 6.31 7.21 7.99 6.79 6.29 7.02

2.54 1.96 0.51 1.12 2.63 2.56 4.02 5.00 5.83 4.86 4.35 4.97

5.78 6.90 4.10 4.58 6.32 6.37 6.87 7.42 9.59 8.80 8.66 10.98

6.92 5.90 5.58 4.27 5.92 6.24 8.00 8.85 9.75 9.08 8.94 9.27

5.21 4.47 4.13 3.10 4.70 4.87 6.66 7.21 8.42 7.19 6.90 7.94

6.16 5.04 4.88 3.47 4.95 5.29 7.09 7.89 8.76 8.21 8.20 8.37

8.69 7.63 7.40 5.96 7.49 7.79 9.54 10.36 11.20 10.64 10.58 10.86

4.98 4.20 2.13 3.17 4.57 4.50 6.35 6.93 7.99 6.91 6.35 7.23

8.77 8.02 6.03 6.49 8.03 8.67 10.19 8.51 11.72 10.79 10.25 11.07
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Depth to Water Hydrographs 
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Appendix 8 
 

Groundwater Elevations Table 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



groundwater elevations

in feet above sea level

Well No. Permit No. 1-Jan-11 1-Feb-11 1-Mar-11 1-Apr-11 1-May-11 1-Jun-11 1-Jul-11 1-Aug-11 1-Sep-11 1-Oct-11 1-Nov-11 1-Dec-11

MW1 86145 16.76 17.51 17.86 19.06 18.11 17.66 16.91 16.46 18.11 17.41 17.41 17.84

MW2 86146 14.51 15.55 15.71 16.41 15.79 15.36 14.66 14.36 15.91 15.16 15.05 15.46

MW3 237996

MW4 237997

MW5 86153 13.95 14.65 15.10 15.75 15.20 15.10 14.20 13.75 15.08 14.49 14.65 14.90

MW6 86150 16.57 17.07 17.57 18.07 17.92 17.92 16.57 16.20 17.42 16.92 16.85 17.17

MW7 86151 14.90 15.90 16.00 16.65 16.05 15.90 15.20 14.80 16.00 15.15 15.72 15.55

MW8 86152 14.98 15.63 15.98 16.76 16.18 15.98 15.08 14.68 15.87 15.13 15.18 15.48

MW9 86148 17.06 17.66 19.86 18.61 18.11 17.96 17.01 16.51 17.70 17.21 24.55 17.46

MW10 89573 17.04 17.64 18.04 18.79 18.14 18.04 16.39 16.69 17.98 16.49 17.24 17.64

MW11 208213 17.97 18.32 0.27 20.02 19.47 1.17 18.17 17.62 18.67 18.37 18.61 18.57

MW12 208214 14.08 15.03 15.18 15.91 15.83 15.13 14.11 13.78 15.48 14.73 14.62 15.03

MW13 208215 14.17 15.23 15.28 15.98 15.38 15.23 14.48 14.08 15.56 14.73 14.56 15.02

MW14 208216 14.06 14.92 15.10 15.82 15.27 15.12 14.47 13.92 15.32 14.42 14.31 14.77

MW15 208217 13.11 13.71 14.11 14.91 14.31 14.21 13.36 12.91 13.91 13.26 13.11 13.31

MW16 228543 14.94 15.96 16.06 16.76 16.11 15.96 14.96 14.66 16.31 15.56 15.43 15.86

OW17 228544 14.43 15.53 15.63 16.41 15.83 15.63 14.63 14.28 15.93 15.13 14.96 15.43

MW 18 237074 13.77 13.37

OW 19 237999

OW 20 237998

MW 21 238298

MW 22 238299

MW 23 238967

MW 24 238968

MW25 238969

MW26 238970

OW27 242933

OW28 242934



groundwater elevations

in feet above sea level

Well No. Permit No. 

MW1 86145

MW2 86146

MW3 237996

MW4 237997

MW5 86153

MW6 86150

MW7 86151

MW8 86152

MW9 86148

MW10 89573

MW11 208213

MW12 208214

MW13 208215

MW14 208216

MW15 208217

MW16 228543

OW17 228544

MW 18 237074

OW 19 237999

OW 20 237998

MW 21 238298

MW 22 238299

MW 23 238967

MW 24 238968

MW25 238969

MW26 238970

OW27 242933

OW28 242934

1-Jan-12 1-Feb-12 1-Mar-12 1-Apr-12 1-May-12 1-Jun-12 1-Jul-12 1-Aug-12 1-Sep-12 1-Oct-12 1-Nov-12 1-Dec-12

17.76 17.75 17.91 17.73 17.26 17.05 16.15 17.5 18.85 18.21 21.76 21.09

15.29 15.35 15.52 15.29 14.95 14.79 13.83 15.75 17.67 16.53 20.29 19.51

15.96 17.13 16.91 16.58 16.42 15.78 17.29 18.8 18.07 21.14 20.53

15.92 17.50 17.28 16.95 16.80 16.13 17.82 19.52 18.53 20.87 20.01

14.72 14.90 14.88 14.70 14.33 14.18 13.37 14.66 15.96 15.53 21.62 21.00

17.12 17.17 17.37 17.30 16.83 16.51 15.93 17.01 18.1 17.81 21.86 21.23

15.42 15.49 15.60 15.41 15.06 14.76 14.15 15.74 17.34 16.37 20.57 19.87

15.38 15.37 15.58 15.48 15.10 14.78 14.13 14.58 15.03 16.25 20.23 19.66

17.41 17.71 17.61 17.53 17.10 16.96 16.23 17.18 18.13 18.12 22.14 21.37

17.46 17.49 17.64 17.49 17.07 16.78 16.13 17.54 18.95 18.18 21.2 20.71

18.62 18.67 18.87 18.92 18.35 18.02 17.28 18.06 18.85 18.98 23 22.34

14.88 14.93 15.13 14.93 14.53 14.33 13.49 15.26 17.06 15.88 18.95 18.21

14.83 14.41 15.18 14.92 14.62 14.44 13.79 15.85 17.91 16.5 20.07 19.31

14.57 14.89 14.88 14.67 14.35 14.06 13.57 15.49 17.41 16.1 20.05 19.23

13.41 13.41 13.73 13.66 13.35 13.02 12.4 14.01 15.62 14.68 18.75 17.99

15.26 15.71 15.96 15.74 15.35 15.18 14.37 16.32 18.28 16.85 18.93 18.18

15.26 15.28 15.56 15.28 14.96 14.78 13.96 17.36 20.76 16.49 19.62 19.9

13.77 13.75 14.02 13.76 13.41 13.17 12.41 14.53 16.66 15.03 19.27 18.55

15.32 14.99 14.44 16.36 18.29 17.06 20.41 20.95

15.58 15.21 14.72 16.66 18.6 17.25 20.25 20.71

10.07 9.71 13.13 12.48 13.49 14.51 15.01 18.54 17.71

17.21 16.86 12.68 12.01 13.77 15.54 14.48 17.94 17.17

16.13 14.32 16.14 17.14 16.42 20.28 19.88

11.95 14.22 16.04 16.42 16.37 20.47 19.86

13.93 13.27 15.03 16.72 15.34 19.38 18.83

15.62 13.17 14.85 17.73 15.26 19.24 18.66



groundwater elevations

in feet above sea level

Well No. Permit No. 

MW1 86145

MW2 86146

MW3 237996

MW4 237997

MW5 86153

MW6 86150

MW7 86151

MW8 86152

MW9 86148

MW10 89573

MW11 208213

MW12 208214

MW13 208215

MW14 208216

MW15 208217

MW16 228543

OW17 228544

MW 18 237074

OW 19 237999

OW 20 237998

MW 21 238298

MW 22 238299

MW 23 238967

MW 24 238968

MW25 238969

MW26 238970

OW27 242933

OW28 242934

1-Jan-13 1-Feb-13 1-Mar-13 1-Apr-13 1-May-13 1-Jun-13 1-Jul-13 1-Aug-13 1-Sep-13 1-Oct-13 1-Nov-13 1-Dec-13

22.05 22.49 23.76 22.21 21.82 22.35 24.93 24.24 22.62 22.94 21.26 21.77

20.41 21.36 22.19 20.32 19.92 21.90 22.7 22.2 20.07 21.22 19.5 20.7

21.62 22.68 23.25 21.87 21.35 23.25 24.15 24.02 21.84 22.55 20.89 21.93

21.11 22.16 22.54 21.17 20.67 22.79 23.62 23.39 21.23 21.52 20.31 21.58

22.13 22.82 23.72 22.25 21.80 23.25 25.52 25.38 22.67 22.82 21.32 22.51

22.68 23.08 24.69 23.31 22.59 23.87 26.13 25.56 23.29 23.57 22.05 22.87

21.15 22.26 23.07 21.81 21.34 23.31 24.37 24.60 22.36 22.71 20.98 22.46

20.91 21.44 22.97 21.80 21.34 22.40 24.42 24.44 22.59 22.27 21 21.65

24.44 25.61 25.61 26.58 22.74 26.56 25.48 25.44 23.38 23.59 22.15 25.94

21.87 22.44 23.91 22.65 22.02 23.30 25.44 25.05 22.91 23.25 21.67 22.55

23.61 24.17 25.55 24.28 23.66 24.24 27.31 26.37 24.09 24.29 22.99 23.52

18.97 19.59 20.29 18.79 18.5 19.59 20.88 20.22 18.68 19.09 17.87 18.78

20.19 21.16 21.81 20.15 19.9 21.61 22.39 21.8 20.04 20.57 19.65 20.49

20.45 21.40 22.48 20.91 20.4 22.11 22.75 23.27 21 21.73 19.7 21.17

19.49 20.17 21.46 19.98 19.7 21.11 22.49 22.62 19.74 20.75 18.99 20.29

18.04 19.66 20.34 18.82 18.5 19.83 21.35 20.32 18.77 19.08 17.98 19.02

19.64 20.42 20.76 19.52 19.2 20.65 22.65 21.32 20.15 19.92 18.7 19.81

19.47 20.34 21.07 19.38 17.62 20.05 20.26 19.78 18.33 18.83 17.58 18.9

20.53 21.68 21.75 20.57 20.26 21.71 23.46 22.26 21.45 21.03 19.79 20.83

20.53 21.61 21.72 20.66 20.28 21.73 23.37 22.23 21.23 21.39 19.86 20.63

19.14 19.87 20.7 19.5 18.83 20.33 20.65 20.65 19.11 19.85 18.42 19.77

18.65 19.23 20.28 19.04 18.61 19.64 21.21 21.28 19.29 19.66 18.14 17.13

20.94 21.42 23.06 21.94 21.39 22.30 24.9 24.56 22.74 23.42 20.85 22.04

21.08 21.83 23.09 21.86 21.45 22.99 24.42 24.38 22.53 22.69 21.12 22.05

20.09 20.47 22.19 21.15 20.66 21.26 23.71 23.74 21.99 21.51 20.37 20.82

20.01 20.40 22.12 24.00 20.5 21.23 23.58 22.66 21.73 21.61 20.14 20.77

19.65 20.87 23.35 21.96 20.91 20.67 19.09 20.23

18.58 19.7 21.42 21.09 20.23 19.7 17.96 19.09



groundwater elevations

in feet above sea level

Well No. Permit No. 

MW1 86145

MW2 86146

MW3 237996

MW4 237997

MW5 86153

MW6 86150

MW7 86151

MW8 86152

MW9 86148

MW10 89573

MW11 208213

MW12 208214

MW13 208215

MW14 208216

MW15 208217

MW16 228543

OW17 228544

MW 18 237074

OW 19 237999

OW 20 237998

MW 21 238298

MW 22 238299

MW 23 238967

MW 24 238968

MW25 238969

MW26 238970

OW27 242933

OW28 242934

14-Jan-14 15-Feb-14 16-Mar-14 17-Apr-14 18-May-14 19-Jun-14 20-Jul-14 21-Aug-14 22-Sep-14 23-Oct-14 24-Nov-14 25-Dec-14

22.34 22.69 22.85 22.95 21.81 21.49 21.49 21.69 20.76 19.97 19.55 20.39

20.22 21.2 20.66 20.94 19.94 19.71 20.53 20.06 18.77 18.26 17.88 19.17

21.77 22.62 22.72 22.51 21.62 21.09 21.58 21.39 20.35 19.49 18.95 20.09

21.07 21.93 21.5 21.78 20.8 20.37 20.66 20.84 19.59 19.01 18.39 19.74

22.24 23.02 22.62 23.05 21.82 21.42 21.71 21.70 20.78 19.84 19.31 20.52

23.23 23.77 23.95 24.09 22.81 22.17 22.37 22.27 20.95 20.35 19.72 20.69

21.57 22.11 22.66 22.45 21.84 21.19 21.61 21.55 20.39 19.48 18.69 20.29

21.69 22.33 22.5 22.57 21.64 21.02 21.4 21.12 20.27 19.13 18.82 19.14

23.33 25.86 25.93 24 22.75 22.36 22.55 22.46 21.1 20.43 19.96 20.91

22.48 23.03 23.35 23.35 22.38 18.72 22.12 21.85 20.05 19.91 18.35 20.13

24.48 24.78 24.92 25.12 23.72 23.14 22.95 23.19 19.96 21.34 20.77 21.42

18.64 19.31 19.19 19.16 18.27 18.04 18.38 18.24 17.44 16.86 16.49 17.56

20.02 21.06 21.03 20.72 19.97 19.52 20.07 19.94 18.96 18.14 17.65 19.05

20.49 21.6 21.07 21.19 20.63 19.99 20.62 20.33 19.5 18.62 17.88 18.95

19.89 20.89 20.64 20.63 19.97 19.35 19.76 19.69 18.69 17.69 16.94 17.78

18.73 19.48 19.33 19.22 18.43 18.14 18.62 18.46 17.54 16.92 16.51 17.68

19.42 20.32 20.22 20.11 19.14 18.92 19.38 19.21 18.26 17.59 17.18 18.46

18.28 19.25 19.07 18.83 18.03 17.57 18.15 17.9 18.11 16.3 15.81 17.33

20.45 21.87 21.43 21.12 20.36 19.98 20.51 20.33 19.36 18.52 17.92 19.18

20.56 20.64 21.03 21.09 20.49 19.93 20.49 20.21 19.43 18.58 17.84 18.98

19.23 20.15 19.94 19.73 19.15 18.42 19.07 18.88 17.85 17.03 16.37 17.79

18.98 19.82 19.48 19.72 18.93 18.31 18.66 18.51 17.51 16.57 15.83 16.29

21.91 22.45 20.71 22.81 21.78 21.16 21.49 21.28 20.41 19.25 18.61 19.22

21.75 22.71 22.68 22.53 21.85 21.19 21.43 21.59 20.56 19.45 18.65 19.82

21.09 21.57 21.83 21.98 20.93 20.32 20.63 20.32 19.57 18.37 17.72 18.15

20.91 21.50 21.68 21.79 20.79 20.17 20.54 20.26 19.88 18.26 17.59 18.02

19.69 20.67 20.25 20.37 19.87 19.31 19.84 19.73 18.73 17.76 16.96 17.96

18.84 19.69 19.6 19.68 18.93 18.34 18.76 18.67 17.68 16.58 15.84 16.7



groundwater elevations

in feet above sea level

Well No. Permit No. 

MW1 86145

MW2 86146

MW3 237996

MW4 237997

MW5 86153

MW6 86150

MW7 86151

MW8 86152

MW9 86148

MW10 89573

MW11 208213

MW12 208214

MW13 208215

MW14 208216

MW15 208217

MW16 228543

OW17 228544

MW 18 237074

OW 19 237999

OW 20 237998

MW 21 238298

MW 22 238299

MW 23 238967

MW 24 238968

MW25 238969

MW26 238970

OW27 242933

OW28 242934

14-Jan-15 15-Feb-15 16-Mar-15 17-Apr-15 18-May-15 19-Jun-15 20-Jul-15 21-Aug-15 22-Sep-15 23-Oct-15 24-Nov-15 25-Dec-15

21.54 21.69 22.59 22.72 21.19 20.54 19.57 18.61 17.96 18.65 18.78 18.76

19.4 19.85 21.65 20.85 19.19 18.71 17.79 16.74 16.09 17.39 17.45 17.05

20.39 21.21 22.82 22.41 20.59 20.09 18.98 18.13 17.27 18.07 18.41 17.96

20.01 20.58 22.36 21.7 20.01 19.48 18.28 17.41 16.57 17.7 17.92 17.54

20.95 23.12 23.37 21.86 21.05 20.39 19.38 18.34 17.72 19.35 18.69 18.42

20.77 21.56 23.63 23.87 21.75 21.07 19.7 18.89 18.28 18.6 18.67 18.6

20.36 21.02 22.89 22.13 20.51 17.39 18.61 18.04 16.91 17.48 19.08 17.44

19.56 20.5 20.84 22.13 19.37 20.22 18.46 17.45 16.7 17.7 17.8 17.2

26.61 24.89 26.69 23.77 21.18 21.19 19.83 19.01 17.21 18.91 19.81 18.76

20.5 21.5 22.85 23.15 21.2 20.59 18.4 17.63 17.4 18.19 18.42 18

21.98 22.19 23.72 24.79 22.71 22.14 20.74 19.97 18.53 19.48 19.46 19.67

17.89 18.18 19.27 19.09 17.72 17.29 16.49 15.62 15.03 16.07 16.08 15.99

19.23 19.72 21.39 20.72 19.05 18.6 17.52 16.4 15.59 16.89 17.39 16.85

19.39 20.03 21.75 20.99 19.53 19.63 17.75 15.95 16.11 17.29 17.85 17.01

18.19 18.89 21.17 20.39 18.79 18.82 16.89 15.93 15.49 16.47 16.51 15.91

18.06 18.48 19.79 19.23 17.79 17.32 16.47 15.71 14.73 16.08 16.14 14.92

18.7 19.08 20.57 20.02 18.22 18.14 17.08 16.08 15.3 16.47 16.86 16.62

17.69 18.16 19.73 18.83 17.11 16.68 15.71 14.69 14.09 15.16 15.53 15.17

19.52 20.08 22.19 21.18 19.39 19.12 17.95 16.83 16.02 17.27 17.69 17.13

19.52 20.02 22.09 21.01 19.44 19.57 17.72 16.82 16.04 17.24 17.74 17.01

18.11 18.69 20.14 19.53 18.02 18.09 16.63 15.65 14.82 15.79 16.3 15.68

18.22 17.10 19.90 19.42 17.68 17.63 17.13 16.58 14.41 15.20 15.34 13.02

19.68 20.70 21.02 22.33 20.68 20.36 18.60 17.75 16.85 17.52 17.66 17.33

20.14 20.88 21.22 22.25 20.65 20.48 18.69 18.14 16.93 18.16 18.45 17.41

18.67 19.79 19.95 21.36 19.88 19.54 17.74 16.94 16.07 16.62 16.63 16.46

18.51 19.57 19.80 21.24 19.71 19.41 17.66 16.84 16.00 16.56 16.62 16.34

18.34 19.12 21.19 20.15 18.75 18.82 16.97 16.39 15.33 16.41 16.97 16.09

17.02 17.77 19.76 19.3 17.76 17.12 15.6 17.28 14.07 15 15.54 14.72



 

 

 
 
 
 
 
 
 

Appendix 9 
 

Groundwater Elevation Hydrographs 
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Water Table Maps 
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Month Year Organic N NH4 NO3 - N NO2 - N NO2 + NO3 TKN TN

January 2011 10.1 20.0 12.9 0.1 13.0 30.1 43.1

February 2011 9.9 24.0 15.5 0.1 15.5 33.8 49.3

March 2011 8.7 25.7 16.7 0.1 16.7 34.3 51.0

April 2011 8.9 25.9 10.8 0.1 10.8 34.7 45.5

May 2011 6.6 29.1 8.3 0.1 8.3 35.7 44.0

June 2011 6.0 28.3 8.5 0.1 8.5 34.3 42.8

July 2011 5.7 26.6 10.3 0.1 10.3 32.2 42.5

August 2011 10.3 18.0 2.8 0.4 3.2 28.3 31.5

September 2011 3.3 8.6 2.2 1.9 4.1 11.9 15.9

October 2011 5.6 3.0 3.5 3.4 6.8 8.7 15.5

November 2011 3.4 1.8 2.3 0.4 2.7 5.2 7.9

December 2011 4.2 9.5 4.5 0.1 4.5 13.7 18.2

Average 6.9 18.4 8.2 0.6 8.7 25.2

Average Effluent Nitrogen Data (mg/l) at Inland Bays Regional Wastewater Facilities



Month Year Organic N NH4 NO3 - N NO2 - N NO2 + NO3 TKN TN

January 2012 7.7 17.5 3.1 0.1 3.2 25.2 28.4

February 2012 10.2 23.2 0.5 0.2 0.7 33.4 34.1

March 2012 5.5 38.0 0.4 0.2 0.6 43.5 44.1

April 2012 22.7 11.3 15.2 2.4 17.6 34.0 51.5

May 2012 18.7 8.3 19.4 1.2 20.6 26.9 47.5

June 2012 9.7 4.3 3.9 0.0 3.9 14.0 17.8

July 2012 5.1 3.7 0.9 0.1 1.1 8.8 9.9

August 2012 11.8 2.6 4.1 0.3 4.4 14.4 18.7

September 2012 8.8 6.4 3.6 0.2 3.8 15.2 19.0

October 2012 12.3 1.4 8.6 0.0 8.7 13.6 22.0

November 2012 0.1 2.0 8.5 0.1 8.6 2.1 10.6

December 2012 3.0 2.0 6.7 0.1 6.8 5.0 11.8

Average 9.6 10.0 6.2 0.4 6.6 19.7 15.3

Average Effluent Nitrogen Data (mg/l) at Inland Bays Regional Wastewater Facilities



Month Year Organic N NH4 NO3 - N NO2 - N NO2 + NO3 TKN TN

January 2013 2.0 0.7 5.9 2.7 8.6

February 2013 2.6 1.0 6.7 3.6 10.3

March 2013 3.4 1.5 7.8 4.9 12.6

April 2013 3.0 0.5 5.9 3.5 9.4

May 2013 2.2 2.1 1.2 4.3 5.5

June 2013 1.1 3.1 0.3 4.2 4.5

July 2013 0.9 4.4 0.0 5.3 5.3

August 2013 1.2 0.5 0.3 1.7 1.9

September 2013 1.4 1.1 1.4 2.5 3.9

October 2013 1.4 1.1 2.6 2.5 5.1

November 2013 0.7 1.9 2.9 2.6 5.5

December 2013 0.8 2.3 6.4 3.1 9.5

Average 1.7 1.7 3.4 3.4 6.8

Average Effluent Nitrogen Data (mg/l) at Inland Bays Regional Wastewater Facilities



Month Year Organic N NH4 NO3 - N NO2 - N NO2 + NO3 TKN TN

January 2014 1.8 1.8 10.2 3.6 13.8

February 2014 1.9 1.8 12.4 3.7 16.2

March 2014 3.1 0.2 12.6 3.3 15.9

April 2014 1.2 1.2 4.4 2.4 6.8

May 2014 1.7 0.6 0.8 2.3 3.0

June 2014 1.6 1.0 1.1 2.6 3.6

July 2014 2.2 1.0 0.6 3.2 3.8

August 2014 2.4 0.4 0.4 2.7 3.1

September 2014 1.8 0.4 0.5 2.3 2.7

October 2014 1.4 1.0 0.3 2.4 2.7

November 2014 1.5 1.4 0.6 2.8 3.4

December 2014 1.6 1.5 1.3 3.1 4.4

Average 1.8 1.0 3.7 2.9 6.6

Average Effluent Nitrogen Data (mg/l) at Inland Bays Regional Wastewater Facilities



Month Year Organic N NH4 NO3 - N NO2 - N NO2 + NO3 TKN TN

January 2015 2.1 0.9 1.1 3.0 4.1

February 2015 2.2 0.0 0.9 2.2 3.1

March 2015 3.3 0.2 0.3 3.5 3.8

April 2015 3.3 4.8 1.0 8.1 9.1

May 2015 3.5 9.9 7.5 13.4 20.9

June 2015 1.9 3.6 2.0 5.5 7.5

July 2015 1.9 1.2 0.0 3.1 3.1

August 2015 4.2 0.6 0.0 4.9 4.9

September 2015 2.0 0.2 0.0 2.2 2.2

October 2015 1.4 1.6 0.6 3.0 3.5

November 2015 1.4 1.3 0.0 2.6 2.6

December 2015 1.9 0.9 1.0 2.9 3.9

Average 2.4 2.1 1.2 4.5 5.7

Average Effluent Nitrogen Data (mg/l) at Inland Bays Regional Wastewater Facilities
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Spray lrrigation Loading Form for METALS , 2011

SYSTEMS ACRES
IRR.

YTD
TOTAL

FLOW MG

YTD YTD YTD YTD
zlNc *

LBS/AC
NICKEL -

LBS/AC
CADMIUM

LBS/AC
COPPER -

LBS/AC
LEAD -

LBS/AC
North Field
South Field
North Burton
South Burton
North Hettie L
South Hettie L
East Hettie L
West Hettie L

103.00
103.00
s2.00
41.90
47.50
30.48
34.46
20.16

81.000000 0.18692
0.21692
0.15084
0.00000
0.00000
0.00000
0.00000
0.00000

0.01836
0.0213',1

0.01482
0.00000
0.00000
0.00000
0.00000
0.00000

0.00656
0.00761

0.00529
0.00000
0.00000
0.00000
0.00000
0.00000

0.09117
0.10580
0.07357
0.00000
0.00000
0.00000
0.00000
0.00000

0.01312
0.01522
0.01059
0.00000
0.00000
0.00000
0.00000
0.00000

94.000000
33.000000

0.000000
0.000000
0.000000
0.000000
0.000000

TOTAL
AVERAGE
MINIMUM
MAXIMUM

432.50 208.000000
34.666667

0.000000
94.000000

0.55468
0.09245
0.00000
0.21692

0.05450
0.00908
0.00000
0.02131

0.01946
0.00324
0.00000
0.00761

0.27053
0.07357
0.27053
0.34410

0.03893
0.01059
0.03893
0.04951

LAB RESULTS. PPM NOTES;

* Denotes annual sampling parameters.
** Denotes quarterly sample of

CADMIUM - 0.0010

zlNc 0.0285 COPPER - 0.0139

NIGKEL " 0.0028 LEAD * 0.0020



Spray lrrigation Loading Form for METALS , 2012

SYSTEMS ACRES
IRR.

YTD
TOTAL

FLOW MG

YTD YTD YTD YTD

zlNc *

LBS/AC
NICKEL -

LBS/AC
CADMIUM

LBS/AC
COPPER -

LBS/AC
LEAD -

LBS/AC

North Field
South Field
North Burton
South Burton
North Hettie L
South Hettie L
East Hettie L
West Hettie L

103.00
103.00

52.00
41.90
47.50
30.48
34.46
20.16

85.454000 o.29753
0.25542
0.21844
0.13684
0.15936
0.00000
0.00000
0.00000

0.02699
0.02317
0.01981
0.01241
0.01445
0.00000
0.00000
0.00000

0.00346
0.00297
0.00254
0.00159
0.00185
0.00000
0.00000
0.00000

0.'12455
0.10692
0.09144
0.05728
o06671
0.00000
0.00000
0.00000

0.00692
0.00594
0.00508
0.003r 8

0.00371
0.00000
0.00000
0.00000

73.361000
31.674000
15.988000
21.108000

0.000000
0.000000
0.000000

TOTAL
AVERAGE
MINIMUM
MAXIMUM

432.50 227.585000
37.930833

0.000000
85.454000

1.06760
0.17793
0.00000
0.29753

0.09683
0.01614
0.00000
0.02699

0.01241
0.00207
0.00000
0.00346

0.44690
0.21543
0.57089
0.72904

0.02483
0.01197
0.03172
0.04050

LAB RESULTS. PPM NOIES;

* Denotes annual sampling parameters.
** Denotes quarterly sample of

GADMIUM " 0.0005

ZINC 0.0430 COPPER * 0.0180

NICKEL - 0.0039 LEAD' 0.0010



Spray lrrigation Loading Form for METALS , 2013

SYSTEMS ACRES
IRR.

YTD
TOTAL

FLOW MG

YTD YTD YTD YTD
zlNc.

LBS/AC
NICKEL -

LBS/AC
CADMIUM

LBS/AC
COPPER -

LBS/AC
LEAD *

LBS/AC
North F¡eld
South Field
North Burton
South Burton
North Hettie L
South Hettie L
East Hettie L
West Hettie L

103.00
103.00

52.00
41.90
47.50
30.48
34.46
20.16

84.848000 0.03813
0.03923
0.03739
0.02209
0.03267
0.01862
0.01042
0.01766

0.01649
0.01696
0.01617
0.00955
0.01413
0.00805
0.00451
0.00764

0.00344
0.00353
0.00337
0.00199
0.00294
0.00168
0.00094
0.00159

0.03160
0.03251
0.03099
0.01831
0.02708
0.01543
0.00864
0.01464

0.00687
0.00707
0.00674
0.00398
0.00589
0.00335
0.00188
0.00318

87.290000
42.000000
20.000000
33.526000
12.261000
7.759000
7.691000

TOTAL
AVERAGE
MINIMUM
MAXIMUM

432.50 279.925000
46.654167
12.261000
87.290000

0.18813
0.03135
0.01862
0.03923

0.08135
0.0r 356
0.00805
0.01696

0.01695
0.00282
0.00000
0.00353

0.r5592
0.11508
0.24002
0.33679

0.03390
0.02502
0.05218
0.07322

LAB RESULTS. PPM NOTES

* Denotes annual sampling parameters
** Denotes quarterly sample of

CADMIUM " 0.ooo5

ztNc 0.0056 COPPER * 0.0046

NICKEL - o.oo24 LEAD * 0.0010



Spray lrrigation Loading Form for METALS , 2014

SYSTEMS ACRES
IRR.

YTD
TOTAL

FLOW MG

YTD YTD
zlNc.

LBS/AC
NICKEL "

LBS/AC
CADMIUM

LBS/AC
COPPER -

LBS/AC
LEAD *

LBS/AC
North F¡eld

South Field
North Burton
South Burton
North Hettie L
South Hettie L
East Hettie L
West Hettie L

103.00
103.00

52.00
41.90
47.50
30.48
34.46
20.16

78.513000 0.32104
0.28893
0.34495
0.20674
0.21954
0.29287
0.23903
0.22072

o.07947
0.07152
0.08538
0.051l7
0.05434
0.07249
0.05916
0.05463

0.00636
0.00572
0.00683
0.00409
0.00435
0.00580
0.00473
0.00437

o.06421
0.05779
0.06899
0.04135
0.0439r
0.05857
0.04781
0.04414

0.01780
0.01602
0.01913
0.01146
0.01217
0.01624
0.01325
0.01224

70.660000
42.590000
20.567000
24.760000
21.1 95000
19.557000
1 0.565000

TOTAL
AVERAGE
MINIMUM
MAXIMUM

432.50 258.285000
43.047500
20.567000
78.513000

1.67407
0.27901
0.20674
0.34495

0.41437
0.06906
0.051t 7
0.08538

0.03315
0.00552
0.00000
0.00683

0.33481
0.30477
0.57059
0.83401

0.09282
0.08449
0.1s818
0.23121

LAB RESULTS. PPM NOIES;

* Denotes annual sampling parameters.
** Denotes quarterly sample of

CADMIUM " 0.0010

zlNc 0.0505 COPPER - 0.0101

NICKEL' 0.0125 LEAD * 0.0028



Spray lrrigation Loading Form for METALS , 2015

SYSTEMS ACRES
IRR.

YTD
TOTAL

FLOW MG

YTD YTD YTD YTD

ztNc *

LBS/AC
NICKEL -

LBS/AC
CADMIUM

LBS/AC
COPPER -

LBS/AC
LEAD -

LBS/AC
North Field
South Field
North BuÉon
South Burton
North Hettie L
South Hettie L
East Hettie L
West Hettie L

103.00
103.00

52.00
41.90
47.50
30.48
34.46
20.16

66.817000 0.'10820
0.10958
0.12657
0.09797
0.09720
0.15061
0.12005
0.16776

0.02489
0.02520
0.0291',1

0.02253
0.02236
0.03464
0.02761
0.03858

0.00271
0.00274
0.00316
0.00245
0.00243
0.00377
0.00300
0.00419

0.00595
0.00603
0.00696
0.00539
0.00535
0.00828
0.00660
0.00923

0.00541
0.00548
0.00633
0.00490
0.00486
0.00753
0.00600
0.00839

67.664000
39.458000
24.610000
27.680000
27.521000
24.801000
20.276000

TOTAL
AVERAGE
MINIMUM
MAXIMUM

432.50 298.827000
42.291667
24.610000
67.664000

0.69013
0.11502
0.09720
0.15061

0.15873
0.02645
0.02236
0.03464

0.01725
0.00288
0.00000
0.00377

0.03796
0.04181
0.07280
0.10922

0.03451
0.03801
0.06619
0.09929

LAB RESULTS. PPM NOIESj

* Denotes annual sampling parameters.
** Denotes quarterly sample of

GADMIUM * 0.0005

ZINC- 0.0200 COPPER - 0.0011
NICKEL * 0.0046 LEAD " 0.0010
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Groundwater Quality Quarterly Tables 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Quarterly Groundwater Quality Data reported by Sussex County

2011 First Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28

Depth to Water (feet) 10.7 10.55 12.3 19 9.8 12.6 8.15 10.7 Dry 11.75 10.7 10.82 14 8.7 11.1

Specific Conductivity (micromho/cm) 77.7 553 574 59.4 544 264 163.4 713 248 169.3 219 423 517 228

Temperature (degrees C) 11.7 11.4 12.6 13.9 12.7 12.8 13.6 13.9 12.5 11.5 11.3 12.7 12.1 12.5

Nitrate as N (mg/l) 2.33 5.47 6.94 2.48 1.9 11.5 0.4 6.67 8.13 4.21 12.4 31.7 7.87 12.6

Sodium (mg/l) 3.9 51 72 3.5 56 4.1 3.3 109 6.2 3.8 4.1 12 21 6.7

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.068 0.05 14.9 0.05 0.062 0.05 < .05 < .05 < .05 < .05 < .05 < .05

pH 5.94 4.75 6.2 6.12 6.13 5.85 6.8 5.07 5.87 5.4 4.68 4.49 5.73 5.1

Chloride (mg/l) 6.91 121 54.2 3.49 68.2 19.2 4.23 154 13.6 9.88 15.2 22.5 82.4 16.4

Phosphorus as P (mg/l) 0.05 0.18 0.91 0.05 0.056 0.051 0.077 0.067 < .05 0.11 < .05 0.15 < .05 0.051

Fecal Coliform (per 100 ml) 0 2 0 0 3 0 0 0 3 0 0 0 0 0 0 0

2011 Second Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 MW-17

Depth to Water (feet) 8.4 8.8 11.4 16.7 8.7 9.8 8.9 8.8 9.9 8.8 8.8 12.1 5.9 8.7

Specific Conductivity (micromho/cm) 128.4 321 969 66.8 523 258 177.2 769 297 175.7 201 401 593 294

Temperature (degrees C) 20.3 22.1 22.4 21.7 21.9 22.7 18.6 22.1 20.7 21.7 22.5 22.8 21.3 21.8

Nitrate as N (mg/l) 5.41 9.38 7.17 2.66 0.2 10.9 0.2 19.8 14.1 6.61 10.7 31.7 17.2 12.9

Sodium (mg/l) 5.3 18 88 3.4 37 3.5 2.4 96 5.5 2.8 3.1 9.8 22 10

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.05 0.05 16.9 0.05 0.86 0.12 < .05 < .05 < .05 < .05 < .05 < .05

pH 4.88 4.01 5.92 5.49 5.67 5.46 6.99 4.56 5.72 4.83 4 4.02 5.51 4.6

Chloride (mg/l) 11.4 51.8 99.8 3.56 43.1 18.5 3.62 163 20.8 13 14.2 21 85.8 35.9

Phosphorus as P (mg/l) 0.05 0.05 0.28 0.05 0.056 0.05 0.38 0.43 < .05 < .05 < .05 < .05 < .05 < .05

Fecal Coliform (per 100 ml) 2 0 0 0 0 2 1 0 0 1 0 0 3 0

Total Dissolved Solids (mg/l) 93.6 230 682 45.8 372 184 125 547 212 124 142 289 418 210



Quarterly Groundwater Quality Data reported by Sussex County

2011 Third Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 MW-17

Depth to Water (feet) 8 8.3 11.4 17.2 8.6 9.9 9.1 8.9 24.6 9.6 8.4 8.6 12.4 5.6 8.4

Specific Conductivity (micromho/cm) 60.4 385 914 56.3 235 294 177 757 70.4 416 378 516 367 771 469

Temperature (degrees C) 21.1 20.8 20.7 19.8 19.8 21.5 19.6 20.8 21.7 22.7 22.1 22.5 20.7 20.5 19.8

Nitrate as N (mg/l) 1.08 6.99 0.64 1.86 3.94 12.3 0.22 15.3 2.31 21.4 17.5 21.7 29 33.5 19

Sodium (mg/l) 2.5 21 81 3.3 25 3.6 2.2 89 4.3 6.3 4.1 5.1 8.15 29.6 24

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.13 0.05 2.66 0.05 0.16 0.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05

pH 5.33 4.22 5.83 4.87 5.46 5.58 7.87 4.58 5.01 5.65 4.66 4.18 4.22 5.56 4.37

Chloride (mg/l) 5.94 66.5 76.1 3.37 18.9 16.5 4.24 144 3.27 30.1 45.8 70.5 19.7 99.5 74.1

Phosphorus as P (mg/l) 0.05 0.05 0.32 0.05 0.05 0.05 0.189 0.15 <.05 <.05 <.05 0.06 <.05 0.18 0.11

Fecal Coliform (per 100 ml) 10 0 20 0 36 1 10 0 1 25 20 2 2 1 0

Total Dissolved Solids (mg/l) 42.7 274 650 39.7 166 209 126 539 50.2 289 268 364 262 549 335

2011 Fourth Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 MW-17 MW-18

Depth to Water (feet) 8.2 8.7 11.6 17.4 9.1 10.3 9.4 9.2 24.7 10 9 9.2 13 6 8.9 13.5

Specific Conductivity (micromho/cm) 126.6 360 595 56.2 505 269 233 763 70.4 318 312 289 390 620 382 252

Temperature (degrees C) 17.2 16.4 16.8 15.9 15 15.4 16.2 16.5 14.7 16.1 16.5 14.7 15.1 16.6 15.9 16.5

Nitrate as N (mg/l) 4.9 9.45 8.99 2.34 0.99 14.2 0.4 12.1 2.78 15.1 14.6 13.2 30 17.3 12.8

Sodium (mg/l) 5.1 17 76 2.9 52 3.6 2.7 92 4.8 5.9 4 4.1 8.8 26 18

Ammonia as Nitrogen (mg/l) 0.05 0.06 0.05 0.05 6.26 0.05 0.67 0.062 0.05 0.05 0.05 0.05 0.05 0.05 0.05

pH 5.09 4.87 6.24 4.9 5.11 5.6 6.17 4.59 4.98 5.79 5.22 4.17 4.19 5.96 4.97 4.94

Chloride (mg/l) 7.71 65.2 82.4 3.59 124 20.5 7.41 188 3.47 25.5 34 30.3 21.2 71.7 42.2

Phosphorus as P (mg/l) 0.05 0.056 1.37 0.05 0.49 0.05 0.28 0.1 0.05 0.05 0.05 0.058 0.05 0.097 0.05

Fecal Coliform (per 100 ml) 46 16 45 12 2 0 40 0 0 38 0 0 0 10 25

Total Dissolved Solids (mg/l) 89.5 254 420 39.9 323 190 166 542 49.8 225 221 204 276 441 270 178



Quarterly Groundwater Quality Data reported by Sussex County

2012 First Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28

Depth to Water (feet) 8.2 8.6 9.4 7.8 11.6 17.2 9 10.2 9.2 9.2 24.4 9.9 8.8 9 12.6 5.9 8.8 8.91

Specific Conductivity (micromho/cm) 122.1 461 211 158.6 656 56.9 362 291 223 689 68.9 334 318 292 388 521 280 244

Temperature (degrees C) 16.8 16.6 20.4 16.5 15.5 19.2 17.9 18 18 19.5 20.1 16.6 17.8 18 19.1 16.8 17.4 18.9

Nitrate as N (mg/l) 4.67 10.1 10.7 2.57 6.39 2.22 1.3 15.8 <0.4 7.21 2.61 0.65 15.4 13.7 27.4 18 12.1 11.9

Sodium (mg/l) 9.7 23 6.6 11 130 6.7 50 4.2 3.4 99 4.9 6.3 4.4 4.6 10 26 8 4.6

Ammonia as Nitrogen (mg/l) <0.05 <0.05 <0.05 <0.05 ,0.05 <0.05 1.53 <0.05 0.093 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

pH 4.74 4.44 4.53 5.83 6.91 4.92 5.35 5.7 6.22 4.58 5.03 5.57 4.92 4.14 4.31 5.76 5.09 4.3

Chloride (mg/l) 7.45 95.1 18.5 28.6 75.9 3.55 72.9 20.1 5.46 145 3.68 25.6 31.4 27 20.2 65.2 32.7 18.6

Phosphorus as P (mg/l) <0.05 <0.05 <0.05 <0.05 0.505 <0.05 <0.05 <0.05 <0.05 0.051 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Fecal Coliform (per 100 ml) 19 56 2 3 92 0 0 65 48 0 0 0 6 3 5 0 0 0

Total Dissolved Solids (mg/l) 86.1 327 150 112 465 40.5 259 207 159 490 49.3 237 227 204 274 370 200 174

2012 Second Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28

Depth to Water (feet) 9.01 9.37 10.11 8.5 12.3 18.1 9.8 11 9.9 10.06 25.3 10.6 9.54 9.76 13.29 6.68 9.55 9.76 7.52 11.32 10.47 13.4 10.9 11.58

Specific Conductivity (micromho/cm) 99.7 448 203 152.3 866 55.8 375 330 252 785 70 310 346 235 366 511 280 254 360 245 488 177.2 149.9 353

Temperature (degrees C) 21.2 22.1 22.9 22.6 21.9 19.7 19.7 20.8 21 21.1 22 21.6 22.9 21.1 20.9 21.7 21.8 21.3 20.1 20.8 21.6 21.2 21.7 20.4

Nitrate as N (mg/l) 3.3 11 11.3 2.76 1.57 2.14 <0.4 22.1 <0.4 14.7 2.58 15.8 17.8 11.4 24.5 20.9 12.5 12.5 12.4 12.3 8.42 15.9 4.45 11.6

Sodium (mg/l) 4.7 26 8.2 14 210 3.9 65 5.6 3.4 132 6.2 9.4 7.6 4.9 11 41 10 5.8 36 12 49 49 6.6 3.6

Ammonia as Nitrogen (mg/l) <0.05 0.17 <0.05 <0.05 <0.05 <0.05 1.69 <0.05 0.58 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.13 0.096 <0.05 <0.05 <0.05 <0.05

pH 5.66 4.34 4.28 4.46 5.99 4.7 5.16 5.27 6.23 4.23 4.71 5.64 4.6 4.94 4.06 5.65 4.93 4.19 4.8 4.64 4.54 4.52 4.5 4.36

Chloride (mg/l) 6.1 92.2 18.5 31.9 86.9 3.43 75.6 22.6 12 183 3.97 25.7 33.7 17.8 19.7 58.8 31.4 19.8 27.6 19.3 63.4 80.7 18.4 11.3

Phosphorus as P (mg/l) <0.05 0.092 <0.05 <0.05 <0.05 <0.05 0.051 <0.05 0.61 0.087 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Fecal Coliform (per 100 ml) 90 2 36 32 150 13 0 11 200 2 3 4 0 0 0 0 0 0 3 0 <2.0 4 <2.0 <2.0

Total Dissolved Solids (mg/l) 71.8 319 144 108 620 39.6 267 237 180 560 49.9 223 246 167 258 364 193 183 256 175 347 126 106 249



Quarterly Groundwater Quality Data reported by Sussex County

2012 Third Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28

Depth to Water (feet) 7.21 6.49 7.73 5.75 10.54 16.47 7.26 10.75 8.68 7.89 24.42 7.97 6.07 6.51 10.69 3.58 3.57 6.27 5.97 5.43 6.14 8.46 9.46 8.93 8.11 9.47

Specific Conductivity (micromho/cm) 88.1 189.2 224 188.5 643 55.4 189.8 289 282 538 71.4 338 394 208 313 392 237 251 244 325 356 186.6 186.9

Temperature (degrees C) 20.4 23.1 20.5 20.1 20.1 19 20.2 21 18.3 20.8 19.7 22.4 22.5 22.3 20.7 22.9 19.1 19.1 18.1 20.1 21.1 21.5 20.3

Nitrate as N (mg/l) 2.18 6.35 10.3 4.08 <0.4 2.1 6.68 19.9 0.46 11.6 2.5 17.8 15.4 9.84 23.5 17.6 9.64 11.2 13.5 9.2 22.2 8.64 13.1

Sodium (mg/l) 5.3 16 9 18 71 3.1 26 3.8 1.5 75 4.8 8.3 7.5 3 7.3 26 4.4 8.1 7.4 42 26 9.1 1.7

Ammonia as Nitrogen (mg/l) <0.05 0.198 <0.05 <0.05 0.279 <0.05 0.46 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

pH 4.65 5.11 4.3 4.33 6.56 4.58 4.9 5.58 6.04 4.45 4.73 5.41 5.45 5.04 4.23 5.44 4.1 4.68 4.77 4.4 4.34 4.32 4.33

Chloride (mg/l) 4.74 31.2 22.6 38.6 45.3 3.64 18.6 15.7 5.91 83.4 4.52 29.6 24.2 13.4 15.2 25 19.8 22.1 18.3 56.2 41.1 16.5 13.8

Phosphorus as P (mg/l) <0.05 0.28 <0.05 <0.05 1.28 <0.05 <0.05 <0.05 0.19 0.08 <0.05 <0.05 0.068 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Fecal Coliform (per 100 ml) 128 26 80 18 100 0 5 51 100 33 1 45 36 2 0 48 0 4 2 2 0 2 0

Total Dissolved Solids (mg/l) 62.6 134 158 134 457 39.3 135 205 201 381 50.6 240 279 147 222 278 168 178 173 230 252 132 132

Total Nitrogen (mg/l) 2.18 6.73 10.3 4.08 1.4 2.2 7.63 20.1 1.56 11.9 2.57 17.8 15.8 10.1 23.7 17.9 9.64 11.4 13.7 9.44 22.4 8.8 13.3

Dissolved Oxygen (mg/l) 6.16 6.63 5.26 3.56 0.82 6.53 2.81 7.35 3.43 2.78 6.82 7.71 6.91 6.64 6.53 6.93 7.47 4.74 4.78 2.58 6.18 7.38 7.6

2012 Fourth Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28

Depth to Water (feet) 4.97 4.65 6 5.26 5.5 13.34 4.73 6.12 5.44 6.13 20.93 6.82 4.67 4.69 8.32 3.68 4.43 4.38 3.31 3.32 2.94 6.83 6.72 5.49 6 8.54

Specific Conductivity (micromho/cm) 73 521 189.7 177.6 1098 54.6 107.6 284 217 390 72.1 408 413 315 329 481 215 241 239 258 411 245 193.5

Temperature (degrees C) 17.4 17.4 < 16.3 16.6 16 15.6 16.2 15.3 17 15.5 17.3 17.5 15 15.6 18 18.6 16.8 16.5 16.6 16.4 16.7 16.8

Nitrate as N (mg/l) 1.45 23.5 9.85 4.16 2.57 1.37 0.87 15.8 0.4 11.2 2.56 20.7 3.14 4.99 23.7 30.6 9.24 11.1 12 7.24 21.8 14.5 11.5

Sodium (mg/l) 3.8 33 7.7 15 154 3.6 15 3.9 2 65 5.8 7.6 16 9.7 8.8 25 4.5 9.2 6.8 31 31 13 4.2

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.05 0.05 0.05 0.1 0.06 0.05 0.05 0.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05

pH 5.29 4.21 4.5 5.16 6.61 4.74 5.4 5.59 6.28 4.74 4.78 5.63 5.77 4.68 4.28 5.65 4.4 4.77 4.8 4.74 4.42 5.08 4.5

Chloride (mg/l) 3.96 85.4 16.8 35.2 359 4.04 8.52 15.2 4.62 37.8 3.46 35.82 66.6 52.7 17.9 26.5 21.4 20.7 18.3 40.9 45.4 12.8 13.4

Phosphorus as P (mg/l) 0.05 0.05 0.05 0.05 0.26 0.05 0.05 0.05 0.2 0.09 <.05 <.05 0.32 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05

Fecal Coliform (per 100 ml) 2 2 2 5 4 1 52 3 24 3 <1 <2 4 60 <1 <2 <2 40 7 17 5 <1 1

Total Dissolved Solids (mg/l) 51.7 369 134 126 778 38.6 76.4 202 154 277 51.1 289 293 223 233 341 152 170 169 183 291 174 137

Total Nitrogen (mg/l) 1.53 23.7 9.85 4.24 3.14 1.37 1.14 16 0.52 11.3 2.56 20.8 3.48 5.33 23.8 31.1 9.24 11.2 12.2 7.34 22 14.7 11.5

Dissolved Oxygen (mg/l) 7.37 7.99 5.51 4.46 8.26 7.33 2.83 8.13 2.12 5.02 7.89 8.34 8.05 5.83 7.97 8.22 8.11 6.01 6.38 6.02 5.88 8.24 8.51



Quarterly Groundwater Quality Data reported by Sussex County

2013 First Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26

Depth to Water (feet) 2.3 2.8 3.28 2.73 2.78 9.88 1.53 2.81 1.2 2.93 17.72 4.74 2.17 1.44 4.85 1.52 3.57 1.86 2.51 2.31 0 1.85 2.07 2.25 2.37 2.25

Specific Conductivity (micromho/cm) 56.7 546 175.8 194.6 846 49.4 391 309 288 454 71.2 584 536 527 319 443 260 265 237 207 404 203 235

Temperature (degrees C) 12.4 11.6 11.5 12 10.7 10.4 9.7 10.6 10.2 11.8 12.4 11.7 11 11.3 11.6 12.5 13.6 9.8 14.2 11.8 11.5 11.8 12

Nitrate as N (mg/l) 1.05 27.1 9.24 4.24 3.66 0.4 0.4 19 0.4 8.56 2.42 44.5 1.58 3.49 27.2 24.1 9.65 11.9 10.8 3.43 36.2 11.7 13.9

Sodium (mg/l) 2.3 10 5.1 19 141 2.5 31 3.7 2.8 82 4.9 10 35 38 7.7 17 4.6 8.4 5.6 19 23 7.4 6.3

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.05 0.05 0.05 0.05 7.7 0.05 0.05 0.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05

pH 6.61 4.87 4.57 4.95 6.26 4.79 6.05 5.72 6.25 4.7 4.92 6.12 5.94 5.22 5.13 6.13 4.25 5.61 4.8 4.98 4.99 5.45 4.63

Chloride (mg/l) 3.7 71 14.8 35.9 136 3.16 47.3 16.4 5.02 79 3.41 42.8 109 112 20.6 22 22.6 29.4 21.2 30.8 45.9 9.72 13.7

Phosphorus as P (mg/l) 0.05 0.05 0.05 0.05 0.48 0.05 1.42 0.05 0.09 0.1 0.05 <.05 0.6 <.05 <.05 <.05 <.05 0.06 <.05 <.05 <.05 <.05 <.05

Fecal Coliform (per 100 ml) 14 200 0 0 200 2 24 0 92 40 0 17 44 2 0 228 7 7 0 0 3 0 0

Total Dissolved Solids (mg/l) 40.2 386 124 138 601 35.1 278 219 205 321 50.5 414 380 374 226 315 184 188 168 146 286 144 167

Total Nitrogen (mg/l) 9.24 4.31 4.38 0.4 11.8 19.1 0.38 8.75 2.42 44.5 1.96 3.71 27.4 24.4 9.77 12.2 3.53 3.53 36.4 11.9 14

Dissolved Oxygen (mg/l) 6.28 6.64 7.23 5.76 7.08 8.63 2.45 10.85 3.95 6 10.86 7.4 7.17 7.27 9.77 6.75 7.05 8.44 6.55 8.99 9.27 9.89 12

2013 Second Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28

Depth to Water (feet) 3.71 2.81 3.28 2.48 3.25 10.71 1.29 3.38 0.25 3.54 19.03 5.44 2.37 1.81 5.21 2.03 2.99 2.88 2.55 2.31 0.32 4.36 4.31 2.36 3.57 5.97 2.45 6.09

Specific Conductivity (micromho/cm) 59.2 487 119.4 188.6 510 62.1 778 345 265 754 69.4 541 940 749 466 425 264 256 207 226 425 174.1 187.1

Temperature (degrees C) 17.4 17.5 18.6 18.2 18.8 16.4 16.6 18.2 17.3 18.6 17 17 18.5 17.7 17.9 17.1 16.5 18.8 17.5 18.5 17.9 18.7 17.5

Nitrate as N (mg/l) 0.5 25.3 9.34 4.71 0.78 0.4 0.4 23.1 0.4 4.12 2.19 34.7 15.8 0.72 31.6 10.2 9.04 13.8 10.1 2.52 14.2 8.75 11.2

Sodium (mg/l) 2 34 6.2 7.4 47 4.1 47 5.6 2.9 106 5.8 9.7 61 66 10 20 6.1 8 7 16 60 8.8 6.4

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.05 0.05 0.05 0.05 0.35 0.05 0.07 0.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05

pH 5.29 4.74 5.11 4.85 6.71 5.12 6.35 6.03 6.25 5.13 5.29 6.11 6.35 4.84 4.71 6.26 4.85 5.12 5.37 5.14 5.24 5.76 5.09

Chloride (mg/l) 3.74 59.5 12.4 37.3 44.8 4.15 44.2 15.8 6.92 172 3.19 42.5 129 23.9 21.5 18.3 22.1 21.5 21.2 36.6 64.3 4.16 12.4

Phosphorus as P (mg/l) 0.05 0.05 0.05 0.05 1.17 0.05 0.05 0.05 0.24 0.07 <.05 <.05 0.46 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05

Fecal Coliform (per 100 ml) 150 100 1 31 48 50 1 36 64 37 3 30 40 2 3 92 13 1 15 < 1 4

Total Dissolved Solids (mg/l) 42.2 346 83.9 134 361 44 552 245 188 535 49.3 384 665 531 331 301 187 182 147 160 302 124 133

Total Nitrogen (mg/l) 0.65 25.5 9.46 4.83 1.47 0.13 1.85 23.3 0.89 4.57 2.24 35 16.5 1 31.9 10.5 9.15 14 10.9 2.63 14.5 9.01 11.3

Dissolved Oxygen (mg/l) 7.99 9.96 6.98 4.78 7.04 7.84 3.34 10.29 2.95 3.33 8.22 10.19 8.22 11.01 9.46 9.89 9.14 7.97 9.19 9.69 6.37 9.92 10.21



Quarterly Groundwater Quality Data reported by Sussex County

2013 Third Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28

Depth to Water (feet) 3.44 2.81 4.69 4.04 3.83 11.28 2.24 3.19 3.43 3.93 19.18 6.35 3.94 2.92 6.57 3.09 4.18 4.61 2.81 2.81 1.54 4.71 3.86 2.82 2.84 5.47 2.41 5.56

Specific Conductivity (micromho/cm) 54 368 162.7 207 651 44.4 490 346 450 799 64.2 429 565 588 402 385 158.3 196.5 231 120.5 590 216 191.1

Temperature (degrees C) 18.3 19.5 20.4 18.6 22.7 18.3 18.9 21.4 17.9 18.7 16.1 20.9 21.5 22 19.6 21.7 18.6 18.6 18.9 22.7 21.5 22.2 20.3

Nitrate as N (mg/l) 1.15 16.2 8.22 5.42 1.09 0.64 0.4 20.1 0.4 2.7 1.98 24.4 20.9 2.53 27.2 7.76 4.33 12.8 11.9 1.06 36.7 14 11.8

Sodium (mg/l) 4.5 28 6.8 16 48 2.7 28 4.1 23 100 4.7 7.8 60 64 9.7 17 3.7 7.3 5.9 12 39 5.4 3.7

Ammonia as Nitrogen (mg/l) 0.09 0.09 0.09 0.09 1.15 0.09 8.98 0.09 2.38 0.09 0.09 0.09 0.09 0.09 0.1 0.09 0.09 0.09 0.09 0.1 0.09 0.1 0.09

pH 5.59 4.55 4.31 4.36 5.71 4.63 5.79 5.43 5.88 4.31 4.73 5.53 5.46 4.08 4.24 5.52 4.65 4.99 4.36 4.69 4.44 4.69 4.45

Chloride (mg/l) 4.65 47.9 12.1 40.1 86.5 3.47 32.6 15.5 45.1 199 2.78 27.4 101 141 25.6 37.8 13.3 21.5 20.5 10.6 57.6 11.1 11.4

Phosphorus as P (mg/l) 0.05 0.05 0.05 0.05 1.78 0.05 0.14 0.05 1.11 0.09 <0.05 <0.05 0.46 <0.05 0.09 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Fecal Coliform (per 100 ml) 64 68 11 0 100 0 7 17 20 0 0 2 16 18 <1 0 0 0 0 0 5 0 4

Total Dissolved Solids (mg/l) 41.3 261 115 146 463 31.4 348 245 321 567 45.5 304 401 415 285 273 112 139 163 85.4 417 153 135

Total Nitrogen (mg/l) 1.15 16.3 8.22 5.42 2.73 0.64 9.08 20.1 2.41 3.02 1.98 24.4 21.5 2.53 27.4 8.12 4.33 12.9 11.9 1.06 36.7 14 11.8

Dissolved Oxygen (mg/l) 4.79 4.43 5.59 3.42 1.97 3.21 1.82 7.65 3.66 1.96 5.22 5.83 4.28 7.67 5.92 4.97 7.26 5.81 7.44 8.49 7.57 7.85 8.17

2013 Fourth Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 OW-27 OW-28

Depth to Water (feet) 4.29 2.81 4.61 3.69 3.99 11.7 2.14 4.13 0.87 4.29 19.75 6.25 3.49 2.75 6.02 2.84 4.52 4.03 3.43 3.41 0.88 6.87 4.56 3.31 4.01 6.43 3.09 6.71

Specific Conductivity (micromho/cm) 71.3 342 152 238 468 48.2 402 344 191 601 62.5 433 658 744 445 423 162.5 251 223 139.3 1022 243 217

Temperature (degrees C) 16.5 16.5 18.5 15.6 14.7 16.7 15.9 16.7 12.6 17.7 13.6 15.5 16.2 14.5 15.6 17 16.3 16.6 16.3 18.7 16.1 16.9 14.5

Nitrate as N (mg/l) 2.26 14.4 8.52 6.81 0.82 1.31 0.2 21.7 0.2 3.68 1.95 25 19.8 23.8 33.2 3.79 4.94 13.9 11.2 0.34 18.6 16

Sodium (mg/l) 3.8 32 7.3 7.2 34 3.6 43 4.9 4.8 138 5.5 9 70 105 7.6 17 4 8.9 7.7 10 6.4 5.1

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.05 0.05 0.05 0.05 9.59 0.05 0.05 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

pH 4.98 4.33 4.36 4.82 5.94 4.64 5.44 5.53 6.13 4.46 4.67 5.65 5.42 4.74 3.94 5.73 4.11 4.62 4.41 4.65 4.12 4.87 4.42

Chloride (mg/l) 3.94 49.5 10.5 43.7 60.7 3.54 69.8 14.7 5.92 170 2.71 24.9 94.7 137 19.6 19.3 14.6 21.1 19.5 13 10.8 10.4

Phosphorus as P (mg/l) 0.05 0.05 0.05 0.05 0.33 0.05 0.05 0.05 0.16 0.09 < 0.05 < 0.05 0.25 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Fecal Coliform (per 100 ml) 8 56 4 4 100 17 104 12 160 1 2 48 10 <1 <1 30 <1 29 <1 <1 <1 <1 <1

Total Dissolved Solids (mg/l) 50.5 242 108 167 332 34.3 286 244 136 426 44.3 307 467 526 315 301 115 178 158 98 724 172 153

Total Nitrogen (mg/l)

Dissolved Oxygen (mg/l) 4.22 4.17 3.81 2.68 2.96 3.52 1.49 5.17 4.67 2.04 3.65 5.79 4.57 5.42 4.98 3.86 4.65 3.95 5.42 3.41 4.24 5.36 5.46



Quarterly Groundwater Quality Data reported by Sussex County

2014 First Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28

Depth to Water (feet) 3.21 3.5 3.81 3.77 3.88 10.62 1.94 3.28 0.88 3.49 18.35 5.84 2.95 2.85 5.67 2.53 4.11 3.86 2.38 3.01 0.71 4.52 5.89 2.67 3.03 5.52 3.07 6.19

Specific Conductivity (micromho/cm) 67 345 150.6 240 544 35.1 272 393 195.9 7.19 59.9 373 463 624 453 489 159.6 250 224 150.1 992 309 249

Temperature (degrees C) 13.8 12.8 11.5 14.9 13.1 12.5 9.1 12.5 9.8 14.1 15.1 11.5 11.7 10.8 13.3 13.5 15.9 14.4 14.5 14.1 11 12.5 12.5

Nitrate as N (mg/l) 0.0776 13 8.19 7.82 2.95 0.82 0.2 26.1 0.59 5.61 1.64 12.6 4.61 22.1 29.5 4.42 3.58 13.7 12 0.35 109 23.4 17.8

Sodium (mg/l) 0.34 39 6.2 18 120 3.6 65 5.2 2.9 162 5.2 7 88 134 11 18 3.6 8 6.4 12 60 6.4 5.4

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.05 0.05 0.05 0.05 3.5 0.05 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

pH 5.66 4.67 7.85 4.95 5.73 7.38 6.23 5.81 6.72 4.65 7.86 6.86 5.47 4.83 4.01 7.27 7.72 7.36 7.43 4.96 4.63 5.14 4.63

Chloride (mg/l) 4.1 49.7 11.1 47.4 77.4 3.44 54.1 20 7.76 167 2.3 20.1 75.9 115 45.2 34.6 15 23.7 19.6 23.5 39.65 19 15.2

Phosphorus as P (mg/l) 0.05 0.05 0.05 0.05 0.36 0.05 0.63 0.05 0.29 0.07 <0.05 <0.05 0.45 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Fecal Coliform (per 100 ml) 1 6 1 1 28 1 4 1 56 1 2 60 40 2 1 1 1 1 1 1 1 1 1

Total Dissolved Solids (mg/l) 47.5 244 107 169 387 24.9 192 279 139 509 42.2 265 325 442 322 347 113 177 158 106 703 219 176

Total Nitrogen (mg/l) 0.846 13.1 8.28 7.95 3.43 0.87 5.81 26.3 1.12 6.07 1.71 12.72 4.95 22.38 29.63 4.66 3.68 13.05 12.05 0.45 109.23 23.67 18.01

Dissolved Oxygen (mg/l) 3.91 4.88 4.81 2.58 2.98 5.03 2.85 6.46 4.97 1.62 4.11 5.33 4.53 5.45 5.47 3.62 5.55 4.41 4.99 3.97 5.12 5.85 6.62

2014 Second Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28

Depth to Water (feet) 4.57 3.94 5.44 4.91 5.08 12.41 3.41 4.76 4.45 8.12 20.13 6.99 4.46 3.93 6.96 3.72 5.41 5.36 4.28 4.11 2.23 5.69 5.44 4.16 4.51 7.03 4.01 7.45

Specific Conductivity (micromho/cm) 82.8 417 183.1 242 663 52.8 352 517 178.4 780 98.4 374 424 459 522 576 233 284 254 174.4 1113 358 250

Temperature (degrees C) 21.9 19.8 21.5 19.8 19.6 19.4 20.7 18.8 18.5 18.7 23.9 20.4 21.1 21.4 20.1 20.6 20 19.7 19.4 18.7 18.5 18.2 17.8

Nitrate as N (mg/l) 0.79 14.4 10.1 7.63 0.61 0.93 0.2 0.05 0.2 6.63 1.5 15.3 4.53 9.39 27.1 9.03 7.89 15.5 15.6 0.23 108 29.6 17.7

Sodium (mg/l) 3.2 29 6.9 16 59 3.3 39 5.3 2.8 92 4.8 6.9 46 56 11 18 5.1 8.8 7.7 18 27 5.7 4.3

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.05 0.05 0.05 0.05 5.07 0.05 0.34 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

pH 5.33 5.01 5.26 5.13 6.24 5.24 6.51 6.33 6.76 5.11 6.04 6.43 6.29 5.35 4.81 6.48 4.86 5.42 5.23 5.32 4.87 5.45 5.06

Chloride (mg/l) 4.23 45.2 13.5 43.6 87.8 3.27 52.6 28.1 7.06 161 4.39 20.7 65.3 81 49.9 35.3 25.6 26.1 19.6 29.3 49.5 24.3 14.9

Phosphorus as P (mg/l) 0.05 0.05 0.05 0.07 0.52 0.06 0.05 0.09 0.33 0.17 0.15 <0.05 0.66 0.08 <0.05 <0.05 <0.05 <0.05 0.1 0.1 0.11 0.13 0.12

Fecal Coliform (per 100 ml) 15 16 11 1 125 54 84 38 97 85 67 15 25 0 0 10 2 1 0 12 5 11 5

Total Dissolved Solids (mg/l) 71.6 357 158 209 572 45.7 304 445 155 677 85.2 325 368 395 452 501 203 244 219 150 963 324 217

Total Nitrogen (mg/l) 0.87 14.59 10.2 7.7 1.09 1 4.9 36.82 1.13 7.05 1.58 15.52 4.93 9.97 27.28 9.46 8.03 15.2 15.78 0.33 108.11 29.89 18.02

Dissolved Oxygen (mg/l) 6.61 6.71 8.02 5.79 1.98 5.61 1.31 9.46 1.16 4.42 7.63 8.35 5.43 6.96 7.62 5.37 9.36 6.07 8.07 4.14 6.43 9.43 9.95



Quarterly Groundwater Quality Data reported by Sussex County

2014 Third Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28

Depth to Water (feet) 5.31 5.39 6.18 5.68 5.72 13.62 4.21 5.51 5.71 6.79 23.31 7.59 5.02 4.42 7.62 4.32 4.82 2.81 6.49 6.19 4.79 5.26 7.32 4.59 8.11

Specific Conductivity (micromho/cm) 66.2 289 191.3 320 698 44.3 386 465 237 769 54.2 413 610 477 534 547 337 272 300 173.4 735 182.4 308

Temperature (degrees C) 17.7 16.7 18.8 13.9 19.6 15.6 19.8 23.4 15 18.7 15.3 19.4 20.5 20.3 24 19.9 17.3 20.6 23.9 22.2 21.7 22.3 20.9

Nitrate as N (mg/l) 0.941 14.1 11.8 6.87 0.168 1.45 0.2 30.7 0.4 7.39 1.23 16.1 20.7 7.96 26.9 14.7 18.9 15 20.6 0.82 62.5 9.79 26.2

Sodium (mg/l) 3 23 6.3 16 60 2.9 38 5.5 4.7 97 4.1 8.4 54 57 12 19 7.1 8.2 7.5 18 18 3.6 5.2

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.05 0.05 0.21 0.05 5.36 0.05 0.26 0.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 1.4 <.05 <.05

pH 5.31 5.09 5.12 5.17 6.08 5.29 6.23 6.34 6.71 5.14 5.55 6.36 6.04 5.19 4.72 6.39 4.73 5.22 5.01 5.43 4.86 5.76 5.01

Chloride (mg/l) 4.32 35.8 14 42.6 97.1 2.97 55.8 25.4 5.44 159 2.59 30.6 75.2 78.6 44.3 29.4 39.8 25.6 18.7 27.4 36.3 10.7 18.4

Phosphorus as P (mg/l) 0.05 0.05 0.05 0.05 0.99 0.05 0.05 0.05 0.11 0.05 <.05 95.7 0.3 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05

Fecal Coliform (per 100 ml) 16 <1 14 56 1 2 2 2  < 1 <1 17

Total Dissolved Solids (mg/l) 57 247 166 276 605 38.1 334 402 205 665 47.1 357 527 417 462 475 292 236 257 151 635 158 267

Total Nitrogen (mg/l)

Dissolved Oxygen (mg/l) 5.51 5.62 7.47 4.01 2.55 6.87 2.74 8.62 1.55 1.88 5.4 6.63 3.65 5.91 6.81 4.46 8.02 6.58 7.89 4.36 4.27 8.12 8.89

2014 Fourth Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 OW-27 OW-28

Depth to Water (feet) 5.67 4.99 6.44 5.53 5.98 13.88 4.31 6.64 5.91 6.71 21.85 7.47 4.93 4.97 8.53 4.18 5.87 5.61 5.08 5.05 2.89 7.71 7.38 5.53 6.68 9.18 5.36 9.09

Specific Conductivity (micromho/cm) 42.5 329 198.1 232 604 50.1 367 372 313 774 513 432 469 389 430 627 319 264 316 179.7 1022 202 319

Temperature (degrees C) 14 13.7 16.3 15.3 14 14.9 12.2 13.5 14.3 14.9 14.2 13.5 12.4 12.7 12.7 13.9 13.8 12.9 12.4 14.3 12.8 13.6 13.3

Nitrate as N (mg/l) 0.67 8.98 11.75 5.97 0.6 1.89 0.4 22.1 0.4 7.42 1.5 17.2 5.03 7.35 28.6 36.4 17.3 14.2 23.5 0.47 104 12.1 25

Sodium (mg/l) 2.3 35 6.9 21 57 3.2 42 5.6 3.2 105 4.9 12 55 64 26 37 9.6 8.8 7.9 44 20 3.5 5.5

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.05 0.05 0.05 0.05 4.34 0.05 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 7.23 <0.05 <0.05

pH 5.51 4.88 5.25 5.22 6.5 5.35 6 5.96 6.99 5.13 5.74 6.08 6.11 5.24 4.73 6.22 4.72 5.24 5.03 5.17 4.6 5.37 4.91

Chloride (mg/l) 2.89 18.1 13.15 48.1 84.5 3.6 55.1 21.8 6.18 161 2.55 48.9 62.9 62.6 32.8 34.1 34.7 25.8 18.5 33.9 46.8 15.1 22.8

Phosphorus as P (mg/l) 0.05 0.06 0.05 0.05 0.47 0.05 0.08 0.08 0.12 0.12 0.48 <0.05 0.19 0.08 0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05

Fecal Coliform (per 100 ml) 0 80 0 2 160 0 52 0 130 3 5 4 26 0 0 48 6 96 0 0 0 0 0

Total Dissolved Solids (mg/l) 36.9 284 171 200 522 43.1 318 322 270 667 444 372 405 334 371 540 275 228 273 155 879 174 276

Total Nitrogen (mg/l) 0.67 9.22 11.75 5.97 0.96 1.97 4.34 22.29 0.51 7.74 1.84 17.14 5.57 7.83 28.84 36.79 17.35 14.25 23.55 0.56 112.7 12.23 25.27

Dissolved Oxygen (mg/l) 5.6 5.36 7.54 4.74 2.93 7.04 2.25 9.22 5.79 4.35 8.28 7.57 4.69 5.67 7.16 3.53 7.59 2.29 7.5 5.25 2.33 7.58 8.6



Quarterly Groundwater Quality Data reported by Sussex County

2015 First Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 OW27 OW28

Depth to Water (feet) 3.47 2.51 3.71 2.91 3.13 10.94 1.71 4.94 0.12 3.99 19.55 5.76 2.59 2.17 5.14 2.07 3.76 3.2 2.07 1.94 0.51 4.11 5.58 4.13 4.88 7.41 2.13 6.03

Specific Conductivity (micromho/cm) 64.1 245 163.9 248 640 159.5 348 340 249 734 1257 350 420 380 537 954 260 517 270 182.2 875 230 261

Temperature (degrees C) 11.3 11 15.4 16 10.7 12.8 7.4 10.3 13.7 13.6 12.5 9.3 9.1 9.1 9.5 10.2 13.8 13.1 12.7 10.7 9.9 10.8 10.7

Nitrate as N (mg/l) 0.794 7.13 9.91 6.28 0.39 0.994 0.2 16.9 0.519 7.08 1.31 13.6 5.55 13.3 20.6 75.6 11 14.4 19.4 1.3 75.1 16.5 17.5

Sodium (mg/l) 2.8 30 6.1 20 48 3.3 38.5 5.3 4.3 104 6 7.9 43 48 19 23 5.3 7.6 6.3 17 7.9 4.2 5.4

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.05 0.05 0.06 0.05 2.835 0.05 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 27.4 <0.05 <0.05

pH 5.21 5.11 4.95 4.81 6.27 5.21 6.21 5.97 6.72 5.06 5.3 6.1 5.91 5.37 4.79 6.04 4.63 5.19 4.81 5.13 4.63 5.06 4.82

Chloride (mg/l) 3.34 24.3 10.6 47.1 54.9 3.09 59.5 18 8.27 149 2.34 22 66.8 56.8 68.4 50.4 26.7 26.8 15.6 35 38 17.8 19.9

Phosphorus as P (mg/l) 0.05 0.05 0.05 0.05 0.46 0.05 0.05 0.05 0.63 0.05 <0.05 <0.05 0.18 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Fecal Coliform (per 100 ml) 1 7 0 0 108 0 17.5 0 160 32 2 3 6 3 0 60 0 0 2 5 52 4

Total Dissolved Solids (mg/l) 55.1 210 142 214 538 124 306 293 234 633 108 302 362 329 462 824 219 465 233 157 758 199 225

Total Nitrogen (mg/l) 0.854 7.34 10 6.44 0.86 1.04 4.7 17.33 1.289 7.74 1.7 13.75 5.96 13.83 21.01 75.88 11.11 14.6 19.47 1.5 103.1 16.8 17.78

Dissolved Oxygen (mg/l) 6.94 6.01 7.83 4.11 3.79 7.41 2.99 10.23 5.51 3.51 8.43 9.35 5.85 7.08 9.64 4.63 7.54 6.74 8.08 4.47 4.52 9.35 10.28

2015 Second Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 OW-27 OW-28

Depth to Water (feet) 8.06 7.92 8.31 7.67 9.44 15.67 8.61 8.64 6.93 7.17 22.97 9.71 7.48 6.51 9.48 6.38 8.49 8.66 7.18 6.43 4.57 8.22 8.31 7.12 7.66 10.04 7.16 10.39

Specific Conductivity (micromho/cm) 122.9 305 173.5 118.4 183.1 27.8 381 360 111.1 448 37.9 490 349 346 568 748 233 760 310 191.2 865 271 233

Temperature (degrees C) 16.8 18.4 18.1 17.9 21.3 15.7 13.8 16 15.1 17.5 18.2 17.4 17.8 16.8 18 18.4 17 16.9 16.2 15.8 19.7 15.6 21.1

Nitrate as N (mg/l) 1.53 12.9 7.32 6.57 0.2 1.1 0.2 14.7 0.2 9.76 1.41 23 3.72 10.2 27.1 34.3 6.4 14.1 18.1 1.36 71.6 11.8 9

Sodium (mg/l) 3.3 27 5.3 21 66 3.3 40 4.4 5.3 129 4.7 10 48 18 15 22 4.6 7.5 6.2 19 12 3.1 3.5

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.05 0.05 0.262 0.05 4.27 0.05 0.159 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 19.75 0.05 <0.05

pH 5.61 5.59 5.93 5.15 6.05 5.46 5.14 6.24 7.19 5.23 5.76 5.63 6.01 5.17 5.03 5.65 5.57 4.84 5.29 5.65 5.14 5.68 5.38

Chloride (mg/l) 4.56 27.9 8.26 44.6 70.8 2.69 47.7 15.6 16.1 140 5.31 35.3 61.1 49.7 53.9 61 22.5 25.3 16.5 25.7 42.95 12.3 14.8

Phosphorus as P (mg/l) 0.05 0.05 0.05 0.05 1.12 0.05 0.05 0.05 0.37 0.05 0.07 <0.05 0.38 <.05 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Fecal Coliform (per 100 ml) 1 21 0 4 58 3 37 2 125 31 12 0 23 48 3 60 2 32 41 3 13 2 52

Total Dissolved Solids (mg/l) 105 262 148 85.8 132 20.4 327 309 80 320 27.7 420 356 298 491 647 198 646 255 165 746 223 199

Total Nitrogen (mg/l) 1.62 13.13 7.45 6.71 0.64 1.18 4.44 14.86 1.3 10.24 1.62 23 4.21 10.53 27.32 34.89 6.46 14.23 18.2 1.52 94.05 12.02 9.18

Dissolved Oxygen (mg/l) 5.68 4.03 6.93 3.4 2.42 6.06 3.19 9.01 1.57 2.55 6.9 6.72 4.16 4.1 6.4 3.4 6.13 6.17 7.61 3.23 2.15 7.67 8.51



Quarterly Groundwater Quality Data reported by Sussex County

2015 Third Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 OW-27 OW-28

Depth to Water (feet) 10.64 10.54 11.13 10.58 12.11 18.46 9.09 11.98 10.91 10.36 26.58 11.97 10.49 10.03 12.81 8.97 11.33 11.25 10.28 9.96 7.84 11.44 11.82 10.67 11.13 13.45 10.65 13.44

Specific Conductivity (micromho/cm) 104.5 381 173.3 206 641 55.8 167.2 794 153.9 379 57.8 617 160 152.8 443 396 191.2 268 257 117.4 322 115.1 87.2

Temperature (degrees C) 16.4 18.8 19.4 17.5 17.6 15.9 15.3 18 19.1 17.9 15.1 20.3 18.6 19.2 20.1 17.7 16.9 18.3 17.9 18.5 17.9 18.7 18.8

Nitrate as N (mg/l) 1.21 12.6 5.27 6.49 0.2 1.69 0.4 14.7 3.38 9.02 1.56 45.4 5.71 10.1 31.5 16.9 4.13 <0.05 16.7 1.72 38.9 10.9 7.05

Sodium (mg/l) 3.1 22 4.5 28 61 2.4 48 4.1 1.5 61 3.1 8.7 29 43 15 22 3.6 7.9 5.8 36 19.5 1.8 4.3

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.05 0.05 0.29 0.05 4.36 0.05 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 9.455 <0.05 <0.05

pH 5.44 5.41 5.44 5.33 6.09 5.56 6.37 6.58 6.68 5.37 5.94 5.71 6.17 5.53 5.07 6.33 5.17 5.51 5.53 5.54 5.33 5.71 5.56

Chloride (mg/l) 6.51 27.9 8.48 46 67.6 4.26 46.2 18.8 7.06 122 4.2 36.2 65.4 65.5 54.1 74.4 17.3 28 17.2 22.6 38.1 13.8 17.1

Phosphorus as P (mg/l) 0.05 0.05 0.05 0.05 1.04 0.05 0.05 0.05 0.5 0.05 0.12 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Fecal Coliform (per 100 ml) 40 44 19 4 160 0 50 6 100 60 4 4 0 0 76 0 171 17 14 9 0 8 7

Total Dissolved Solids (mg/l) 90.7 342 156 147 551 39.6 119 550 109 269 41 534 114 109 387 281 165 232 221 83.4 229 81.9 62.1

Total Nitrogen (mg/l) 1.21 12.7 5.27 6.54 0.52 1.69 4.81 14.83 4.5 9.4 1.69 45.4 6.06 10.37 31.7 17.24 4.2 14.1 16.8 1.81 48.04 11.02 7.21

Dissolved Oxygen (mg/l) 4.84 3.66 7.39 3.71 2.14 7.36 1.77 8.51 3.19 1.72 8.29 7.39 2.79 2.74 6.83 3.65 5.66 5.82 7.11 2.43 2.59 7.41 8.2

2015 Fourth Quarter MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 OW-17 MW-18 OW-19 OW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 OW-27 OW-28

Depth to Water (feet) 7.31 7.11 8.57 7.73 8.08 15.97 7.16 8.58 8.05 8.84 23.6 9.04 7.13 6.91 10.41 6.94 7.71 7.76 7.13 7.02 4.97 10.98 9.27 7.94 8.37 10.86 7.23 11.07

Specific Conductivity (micromho/cm) 42.5 155.1 77.2 117.2 6.21 22.6 250 211 118.6 439 53.1 444 250 347 291 375 84.6 242 152.6 86 260 120.4 127

Temperature (degrees C) 14.5 15.5 17.2 18 15.7 17.3 15.6 16 15.9 19.3 15.2 14.5 16.7 14.5 15.9 15.2 16.2 15.1 15.2 16.4 17.2 16.3 15.8

Nitrate as N (mg/l) 0.87 10.2 4.91 5.88 0.64 1.78 0.2 13.15 0.2 5.7 1.61 24.9 6.16 10.8 33.3 13.5 3.43 13.7 18.9 1.2 28.8 9.87 8.24

Sodium (mg/l) 3.7 30 6.7 29 111 5.6 6 5.2 9.1 111 10 23 87 81 31 44 4 8.8 7 27 31 5.5 5.9

Ammonia as Nitrogen (mg/l) 0.05 0.05 0.05 0.05 0.05 0.06 4.58 0.05 0.56 0.05 <0.05 <0.05 <0.05 0.19 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 7.55 <0.05 <0.05

pH 5.49 5.25 5.34 4.91 6.07 5.41 6.04 6.21 6.55 4.94 5.53 6.03 6.04 5.51 4.88 6.29 5.01 5.41 5.09 5.26 4.97 5.19 5.28

Chloride (mg/l) 5.95 29.8 7.38 46.4 227 3.55 61.9 16.7 16.8 151 3.66 51.7 107 66.5 44.1 65.2 14.3 26.2 15.5 21.9 37.6 13.7 15

Phosphorus as P (mg/l) 0.05 0.05 0.05 0.05 0.31 0.05 0.05 0.05 0.11 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Fecal Coliform (per 100 ml) 0 16 0 65 128 0 2 0 110 3 24 3 1 0 0 1 9 0 0 0 0 0 0

Total Dissolved Solids (mg/l) 30.2 110 54.9 83.3 440 161 177 150 84.9 312 37.7 315 178 247 207 266 60.2 172 108 61 184 85.4 90.1

Total Nitrogen (mg/l) 0.94 10.4 4.96 5.98 1.16 1.78 5.24 13.25 1.23 6 1.73 24.9 6.58 11.1 33.5 13.8 3.49 13.8 18.9 1.26 35.9 9.95 8.29

Dissolved Oxygen (mg/l) 4.36 4.95 7.65 4.31 3.26 7.31 1.91 8.81 3.56 1.74 8.73 7.47 4.85 2.29 8.01 3.69 5.13 5.77 6.56 2.96 2.74 7.49 8.53



 

 

 
 
 
 
 
 
 

Appendix 13 
 

Groundwater Quality Parameter Tables 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Nitrate (mg/l)

Q1-2011 Q2-2011 Q3-2011 Q4-2011 Q1-2012 Q2-2012 Q3-2012 Q4-2012 Q1-2013 Q2-2013 Q3-2013 Q4-2013 Q1-2014 Q2-2014 Q3-2014 Q4-2014 Q1-2015 Q2-2015 Q3-2015 Q4-2015

MW-1 2.33 5.41 1.08 4.90 4.67 3.30 2.18 1.45 1.05 0.50 1.15 2.26 0.08 0.79 0.94 0.67 0.79 1.53 1.21 0.87

MW-2 5.47 9.38 6.99 9.45 10.10 11.00 6.35 23.50 27.10 25.30 16.20 14.40 13.00 14.40 14.10 8.98 7.13 12.90 12.60 10.20

MW-3 10.70 11.30 10.30 9.85 9.24 9.34 8.22 8.52 8.19 10.10 11.80 11.75 9.91 7.32 5.27 4.91

MW-4 2.57 2.76 4.08 4.16 4.24 4.71 5.42 6.81 7.82 7.63 6.87 5.97 6.28 6.57 6.49 5.88

MW-5 6.94 7.17 0.64 8.99 6.39 1.57 <0.4 2.57 3.66 0.78 1.09 0.82 2.95 0.61 0.17 0.60 0.39 0.20 0.20 0.64

MW-6 2.48 2.66 1.86 2.34 2.22 2.14 2.10 1.37 0.40 0.40 0.64 1.31 0.82 0.93 1.45 1.89 0.99 1.10 1.69 1.78

MW-7 1.90 0.20 3.94 0.99 1.30 <0.4 6.68 0.87 0.40 0.40 0.40 0.20 0.20 0.20 0.20 0.40 0.20 0.20 0.40 0.20

MW-8 11.50 10.90 12.30 14.20 15.80 22.10 19.90 15.80 19.00 23.10 20.10 21.70 26.10 0.05 30.70 22.10 16.90 14.70 14.70 13.15

MW-9 0.40 0.20 0.22 0.40 <0.4 <0.4 0.46 0.40 0.40 0.40 0.40 0.20 0.59 0.20 0.40 0.40 0.52 0.20 3.38 0.20

MW-10 6.67 19.80 15.30 12.10 7.21 14.70 11.60 11.20 8.56 4.12 2.70 3.68 5.61 6.63 7.39 7.42 7.08 9.76 9.02 5.70

MW-11 2.31 2.78 2.61 2.58 2.50 2.56 2.42 2.19 1.98 1.95 1.64 1.50 1.23 1.50 1.31 1.41 1.56 1.61

MW-12 8.13 14.10 21.40 15.10 0.65 15.80 17.80 20.70 44.50 34.70 24.40 25.00 12.60 15.30 16.10 17.20 13.60 23.00 45.40 24.90

MW-13 4.21 6.61 17.50 14.60 15.40 17.80 15.40 3.14 1.58 15.80 20.90 19.80 4.61 4.53 20.70 5.03 5.55 3.72 5.71 6.16

MW-14 12.40 10.70 21.70 13.20 13.70 11.40 9.84 4.99 3.49 0.72 2.53 23.80 22.10 9.39 7.96 7.35 13.30 10.20 10.10 10.80

MW-15 31.70 31.70 29.00 30.00 27.40 24.50 23.50 23.70 27.20 31.60 27.20 33.20 29.50 27.10 26.90 28.60 20.60 27.10 31.50 33.30

MW-16 7.87 17.20 33.50 17.30 18.00 20.90 17.60 30.60 24.10 10.20 7.76 3.79 4.42 9.03 14.70 36.40 75.60 34.30 16.90 13.50

OW-17 12.60 12.90 19.00 12.80 12.10 12.50

MW-18 11.90 12.50 9.64 9.24 9.65 9.04 4.33 4.94 3.58 7.89 18.90 17.30 11.00 6.40 4.13 3.43

OW-19

OW-20

MW-21 12.40 11.20 11.10 11.90 13.80 12.80 13.90 13.70 15.50 15.00 14.20 14.40 14.10 <0.05 13.70

MW-22 12.30 13.50 12.00 10.80 10.10 11.90 11.20 12.00 15.60 20.60 23.50 19.40 18.10 16.70 18.90

MW-23 8.42 9.20 7.24 3.43 2.52 1.06 0.34 0.35 0.23 0.82 0.47 1.30 1.36 1.72 1.20

MW-24 15.90 22.20 21.80 36.20 14.20 36.70 109.00 108.00 62.50 104.00 75.10 71.60 38.90 28.80

MW-25 4.45 8.64 14.50 11.70 8.75 14.00 18.60 23.40 29.60 9.79 12.10 16.50 11.80 10.90 9.87

MW-26 11.60 13.10 11.50 13.90 11.20 11.80 16.00 17.80 17.70 26.20 25.00 17.50 9.00 7.05 8.24



Chloride (mg/l)

Q1-2011 Q2-2011 Q3-2011 Q4-2011 Q1-2012 Q2-2012 Q3-2012 Q4-2012 Q1-2013 Q2-2013 Q3-2013 Q4-2013 Q1-2014 Q2-2014 Q3-2014 Q4-2014 Q1-2015 Q2-2015 Q3-2015 Q4-2015

MW-1 6.91 11.40 5.94 7.71 7.45 6.10 4.74 3.96 3.70 3.74 4.65 3.94 4.10 4.23 4.32 2.89 3.34 4.56 6.51 5.95

MW-2 121.00 51.80 66.50 65.20 95.10 92.20 31.20 85.40 71.00 59.50 47.90 49.50 49.70 45.20 35.80 18.10 24.30 27.90 27.90 29.80

MW-3 18.50 18.50 22.60 16.80 14.80 12.40 12.10 10.50 11.10 13.50 14.00 13.15 10.60 8.26 8.48 7.38

MW-4 28.60 31.90 38.60 35.20 35.90 37.30 40.10 43.70 47.40 43.60 42.60 48.10 47.10 44.60 46.00 46.40

MW-5 54.20 99.80 76.10 82.40 75.90 86.90 45.30 359.00 136.00 44.80 86.50 60.70 77.40 87.80 97.10 84.50 54.90 70.80 67.60 227.00

MW-6 3.49 3.56 3.37 3.59 3.55 3.43 3.64 4.04 3.16 4.15 3.47 3.54 3.44 3.27 2.97 3.60 3.09 2.69 4.26 3.55

MW-7 68.20 43.10 18.90 124.00 72.90 75.60 18.60 8.52 47.30 44.20 32.60 69.80 54.10 52.60 55.80 55.10 59.50 47.70 46.20 61.90

MW-8 19.20 18.50 16.50 20.50 20.10 22.60 15.70 15.20 16.40 15.80 15.50 14.70 20.00 28.10 25.40 21.80 18.00 15.60 18.80 16.70

MW-9 4.23 3.62 4.24 7.41 5.46 12.00 5.91 4.62 5.02 6.92 45.10 5.92 7.76 7.06 5.44 6.18 8.27 16.10 7.06 16.80

MW-10 154.00 163.00 144.00 188.00 145.00 183.00 83.40 37.80 79.00 172.00 199.00 170.00 167.00 161.00 159.00 161.00 149.00 140.00 122.00 151.00

MW-11 3.27 3.47 3.68 3.97 4.52 3.46 3.41 3.19 2.78 2.71 2.30 4.39 2.59 2.55 2.34 5.31 4.20 3.66

MW-12 13.60 20.80 30.10 25.50 25.60 25.70 29.60 35.82 42.80 42.50 27.40 24.90 20.10 20.70 30.60 48.90 22.00 35.30 36.20 51.70

MW-13 9.88 13.00 45.80 34.00 31.40 33.70 24.20 66.60 109.00 129.00 101.00 94.70 75.90 65.30 75.20 62.90 66.80 61.10 65.40 107.00

MW-14 15.20 14.20 70.50 30.30 27.00 17.80 13.40 52.70 112.00 23.90 141.00 137.00 115.00 81.00 78.60 62.60 56.80 49.70 65.50 66.50

MW-15 22.50 21.00 19.70 21.20 20.20 19.70 15.20 17.90 20.60 21.50 25.60 19.60 45.20 49.90 44.30 32.80 68.40 53.90 54.10 44.10

MW-16 82.40 85.80 99.50 71.70 65.20 58.80 25.00 26.50 22.00 18.30 37.80 19.30 34.60 35.30 29.40 34.10 50.40 61.00 74.40 65.20

OW-17 16.40 35.90 74.10 42.20 32.70 31.40

MW-18 18.60 19.80 19.80 21.40 22.60 22.10 13.30 14.60 15.00 25.60 39.80 34.70 26.70 22.50 17.30 14.30

OW-19

OW-20

MW-21 27.60 22.10 20.70 29.40 21.50 21.50 21.10 23.70 26.10 25.60 25.80 26.80 25.30 28.00 26.20

MW-22 19.30 18.30 18.30 21.20 21.20 20.50 19.50 19.60 19.60 18.70 18.50 15.60 16.50 17.20 15.50

MW-23 63.40 56.20 40.90 30.80 36.60 10.60 13.00 23.50 29.30 27.40 33.90 35.00 25.70 22.60 21.90

MW-24 80.70 41.10 45.40 45.90 64.30 57.60 39.65 49.50 36.30 46.80 38.00 42.95 38.10 37.60

MW-25 18.40 16.50 12.80 9.72 4.16 11.10 10.80 19.00 24.30 10.70 15.10 17.80 12.30 13.80 13.70

MW-26 11.30 13.80 13.40 13.70 12.40 11.40 10.40 15.20 14.90 18.40 22.80 19.90 14.80 17.10 15.00



Sodium (mg/l)

Q1-2011 Q2-2011 Q3-2011 Q4-2011 Q1-2012 Q2-2012 Q3-2012 Q4-2012 Q1-2013 Q2-2013 Q3-2013 Q4-2013 Q1-2014 Q2-2014 Q3-2014 Q4-2014 Q1-2015 Q2-2015 Q3-2015 Q4-2015

MW-1 3.9 5.3 2.5 5.1 9.7 4.7 5.3 3.8 2.3 2.0 4.5 3.8 0.3 3.2 3.0 2.3 2.8 3.3 3.1 3.7

MW-2 51.0 18.0 21.0 17.0 23.0 26.0 16.0 33.0 10.0 34.0 28.0 32.0 39.0 29.0 23.0 35.0 30.0 27.0 22.0 30.0

MW-3 6.6 8.2 9.0 7.7 5.1 6.2 6.8 7.3 6.2 6.9 6.3 6.9 6.1 5.3 4.5 6.7

MW-4 11.0 14.0 18.0 15.0 19.0 7.4 16.0 7.2 18.0 16.0 16.0 21.0 20.0 21.0 28.0 29.0

MW-5 72.0 88.0 81.0 76.0 130.0 210.0 71.0 154.0 141.0 47.0 48.0 34.0 120.0 59.0 60.0 57.0 48.0 66.0 61.0 111.0

MW-6 3.5 3.4 3.3 2.9 6.7 3.9 3.1 3.6 2.5 4.1 2.7 3.6 3.6 3.3 2.9 3.2 3.3 3.3 2.4 5.6

MW-7 56.0 37.0 25.0 52.0 50.0 65.0 26.0 15.0 31.0 47.0 28.0 43.0 65.0 39.0 38.0 42.0 38.5 40.0 48.0 6.0

MW-8 4.1 3.5 3.6 3.6 4.2 5.6 3.8 3.9 3.7 5.6 4.1 4.9 5.2 5.3 5.5 5.6 5.3 4.4 4.1 5.2

MW-9 3.3 2.4 2.2 2.7 3.4 3.4 1.5 2.0 2.8 2.9 23.0 4.8 2.9 2.8 4.7 3.2 4.3 5.3 1.5 9.1

MW-10 109.0 96.0 89.0 92.0 99.0 132.0 75.0 65.0 82.0 106.0 100.0 138.0 162.0 92.0 97.0 105.0 104.0 129.0 61.0 111.0

MW-11 4.3 4.8 4.9 6.2 4.8 5.8 4.9 5.8 4.7 5.5 5.2 4.8 4.1 4.9 6.0 4.7 3.1 10.0

MW-12 6.2 5.5 6.3 5.9 6.3 9.4 8.3 7.6 10.0 9.7 7.8 9.0 7.0 6.9 8.4 12.0 7.9 10.0 8.7 23.0

MW-13 3.8 2.8 4.1 4.0 4.4 7.6 7.5 16.0 35.0 61.0 60.0 70.0 88.0 46.0 54.0 55.0 43.0 48.0 29.0 87.0

MW-14 4.1 3.1 5.1 4.1 4.6 4.9 3.0 9.7 38.0 66.0 64.0 105.0 134.0 56.0 57.0 64.0 48.0 18.0 43.0 81.0

MW-15 12.0 9.8 8.2 8.8 10.0 11.0 7.3 8.8 7.7 10.0 9.7 7.6 11.0 11.0 12.0 26.0 19.0 15.0 15.0 31.0

MW-16 21.0 22.0 29.6 26.0 26.0 41.0 26.0 25.0 17.0 20.0 17.0 17.0 18.0 18.0 19.0 37.0 23.0 22.0 22.0 44.0

OW-17 6.7 10.0 24.0 18.0 8.0 10.0

MW-18 4.6 5.8 4.4 4.5 4.6 6.1 3.7 4.0 3.6 5.1 7.1 9.6 5.3 4.6 3.6 4.0

OW-19

OW-20

MW-21 36.0 8.1 9.2 8.4 8.0 7.3 8.9 8.0 8.8 8.2 8.8 7.6 7.5 7.9 8.8

MW-22 12.0 7.4 6.8 5.6 7.0 5.9 7.7 6.4 7.7 7.5 7.9 6.3 6.2 5.8 7.0

MW-23 49.0 42.0 31.0 19.0 16.0 12.0 10.0 12.0 18.0 18.0 44.0 17.0 19.0 36.0 27.0

MW-24 49.0 26.0 31.0 23.0 60.0 39.0 60.0 27.0 18.0 20.0 7.9 12.0 19.5 31.0

MW-25 6.6 9.1 13.0 7.4 8.8 5.4 6.4 6.4 5.7 3.6 3.5 4.2 3.1 1.8 5.5

MW-26 3.6 1.7 4.2 6.3 6.4 3.7 5.1 5.4 4.3 5.2 5.5 5.4 3.5 4.3 5.9



Total dissolved solids (mg/l)

Q1-2011 Q2-2011 Q3-2011 Q4-2011 Q1-2012 Q2-2012 Q3-2012 Q4-2012 Q1-2013 Q2-2013 Q3-2013 Q4-2013 Q1-2014 Q2-2014 Q3-2014 Q4-2014 Q1-2015 Q2-2015 Q3-2015 Q4-2015

MW-1 93.6 42.7 89.5 86.1 71.8 62.6 51.7 40.2 42.2 41.3 50.5 47.5 71.6 57.0 36.9 55.1 105.0 90.7 30.2

MW-2 230.0 274.0 254.0 327.0 319.0 134.0 369.0 386.0 346.0 261.0 242.0 244.0 357.0 247.0 284.0 210.0 262.0 342.0 110.0

MW-3 150.0 144.0 158.0 134.0 124.0 83.9 115.0 108.0 107.0 158.0 166.0 171.0 142.0 148.0 156.0 54.9

MW-4 112.0 108.0 134.0 126.0 138.0 134.0 146.0 167.0 169.0 209.0 276.0 200.0 214.0 85.8 147.0 83.3

MW-5 682.0 650.0 420.0 465.0 620.0 457.0 778.0 601.0 361.0 463.0 332.0 387.0 572.0 605.0 522.0 538.0 132.0 551.0 440.0

MW-6 45.8 39.7 39.9 40.5 39.6 39.3 38.6 35.1 44.0 31.4 34.3 24.9 45.7 38.1 43.1 124.0 20.4 39.6 161.0

MW-7 372.0 166.0 323.0 259.0 267.0 135.0 76.4 278.0 552.0 348.0 286.0 192.0 304.0 334.0 318.0 306.0 327.0 119.0 177.0

MW-8 184.0 209.0 190.0 207.0 237.0 205.0 202.0 219.0 245.0 245.0 244.0 279.0 445.0 402.0 322.0 293.0 309.0 550.0 150.0

MW-9 125.0 126.0 166.0 159.0 180.0 201.0 154.0 205.0 188.0 321.0 136.0 139.0 155.0 205.0 270.0 234.0 80.0 109.0 84.9

MW-10 547.0 539.0 542.0 490.0 560.0 381.0 277.0 321.0 535.0 567.0 426.0 509.0 677.0 665.0 667.0 633.0 320.0 269.0 312.0

MW-11 50.2 49.8 49.3 49.9 50.6 51.1 50.5 49.3 45.5 44.3 42.2 85.2 47.1 444.0 108.0 27.7 41.0 37.7

MW-12 212.0 289.0 225.0 237.0 223.0 240.0 289.0 414.0 384.0 304.0 307.0 265.0 325.0 357.0 372.0 302.0 420.0 534.0 315.0

MW-13 124.0 268.0 221.0 227.0 246.0 279.0 293.0 380.0 665.0 401.0 467.0 325.0 368.0 527.0 405.0 362.0 356.0 114.0 178.0

MW-14 142.0 364.0 204.0 204.0 167.0 147.0 223.0 374.0 531.0 415.0 526.0 442.0 395.0 417.0 334.0 329.0 298.0 109.0 247.0

MW-15 289.0 262.0 276.0 274.0 258.0 222.0 233.0 226.0 331.0 285.0 315.0 322.0 452.0 462.0 371.0 462.0 491.0 387.0 207.0

MW-16 418.0 549.0 441.0 370.0 364.0 278.0 341.0 315.0 301.0 273.0 301.0 347.0 501.0 475.0 540.0 824.0 647.0 281.0 266.0

OW-17 210.0 335.0 270.0 200.0 193.0

MW-18 178.0 174.0 183.0 168.0 152.0 184.0 187.0 112.0 115.0 113.0 203.0 292.0 275.0 219.0 198.0 165.0 60.2

OW-19

OW-20

MW-21 256.0 178.0 170.0 188.0 182.0 139.0 178.0 177.0 244.0 236.0 228.0 465.0 646.0 232.0 172.0

MW-22 175.0 173.0 169.0 168.0 147.0 163.0 158.0 158.0 219.0 257.0 273.0 233.0 255.0 221.0 108.0

MW-23 347.0 230.0 183.0 146.0 160.0 85.4 98.0 106.0 150.0 151.0 155.0 157.0 165.0 83.4 61.0

MW-24 126.0 252.0 291.0 286.0 302.0 417.0 724.0 703.0 963.0 635.0 879.0 758.0 746.0 229.0 184.0

MW-25 106.0 132.0 174.0 144.0 124.0 153.0 172.0 219.0 324.0 158.0 174.0 199.0 223.0 81.9 85.4

MW-26 249.0 132.0 137.0 167.0 133.0 135.0 153.0 176.0 217.0 267.0 276.0 225.0 199.0 62.1 90.1



Fecal coliform (per 100 ml)

Q1-2011 Q2-2011 Q3-2011 Q4-2011 Q1-2012 Q2-2012 Q3-2012 Q4-2012 Q1-2013 Q2-2013 Q3-2013 Q4-2013 Q1-2014 Q2-2014 Q3-2014 Q4-2014 Q1-2015 Q2-2015 Q3-2015 Q4-2015

MW-1 0.0 2.0 10.0 46.0 19.0 90.0 128.0 2.0 14.0 150.0 64.0 8.0 1.0 15.0 0.0 1.0 1.0 40.0 0.0

MW-2 2.0 0.0 0.0 16.0 56.0 2.0 26.0 2.0 200.0 100.0 68.0 56.0 6.0 16.0 80.0 7.0 21.0 44.0 16.0

MW-3 0.0 2.0 36.0 80.0 2.0 0.0 1.0 11.0 4.0 1.0 11.0 0.0 0.0 0.0 19.0 0.0

MW-4 0.0 3.0 32.0 18.0 5.0 0.0 31.0 0.0 4.0 1.0 1.0 2.0 0.0 4.0 4.0 65.0

MW-5 3.0 0.0 20.0 45.0 92.0 150.0 100.0 4.0 200.0 100.0 100.0 28.0 125.0 160.0 108.0 58.0 160.0 128.0

MW-6 0.0 0.0 0.0 12.0 0.0 13.0 0.0 1.0 2.0 48.0 0.0 17.0 1.0 54.0 0.0 0.0 3.0 0.0 0.0

MW-7 0.0 0.0 36.0 2.0 0.0 0.0 5.0 52.0 24.0 50.0 7.0 104.0 4.0 84.0 16.0 52.0 17.5 37.0 50.0 2.0

MW-8 0.0 2.0 1.0 0.0 65.0 11.0 51.0 3.0 0.0 1.0 17.0 12.0 1.0 38.0 <1 0.0 0.0 2.0 6.0 0.0

MW-9 3.0 1.0 10.0 40.0 48.0 200.0 100.0 24.0 92.0 20.0 160.0 56.0 97.0 130.0 160.0 125.0 100.0 110.0

MW-10 0.0 0.0 0.0 0.0 0.0 2.0 33.0 3.0 40.0 36.0 0.0 1.0 1.0 85.0 3.0 32.0 31.0 60.0 3.0

MW-11 1.0 0.0 0.0 3.0 1.0 <1 0.0 64.0 0.0 2.0 2.0 67.0 5.0 2.0 12.0 4.0 24.0

MW-12 0.0 0.0 25.0 38.0 0.0 4.0 45.0 <2 17.0 37.0 2.0 48.0 60.0 15.0 4.0 3.0 0.0 4.0 3.0

MW-13 0.0 1.0 20.0 0.0 6.0 0.0 36.0 4.0 44.0 3.0 16.0 10.0 40.0 25.0 14.0 26.0 6.0 23.0 0.0 1.0

MW-14 0.0 0.0 2.0 0.0 3.0 0.0 2.0 60.0 2.0 30.0 18.0 <1 2.0 0.0 56.0 0.0 3.0 48.0 0.0 0.0

MW-15 0.0 0.0 2.0 0.0 5.0 0.0 0.0 <1 0.0 40.0 <1 <1 1.0 0.0 1.0 0.0 0.0 3.0 76.0 0.0

MW-16 0.0 3.0 1.0 10.0 0.0 0.0 48.0 <2 228.0 2.0 0.0 30.0 1.0 10.0 48.0 60.0 0.0 1.0

OW-17 0.0 0.0 0.0 25.0 0.0 0.0

MW-18 0.0 0.0 0.0 <2 7.0 3.0 0.0 <1 1.0 2.0 6.0 60.0 2.0 171.0 9.0

OW-19

OW-20

MW-21 3.0 4.0 40.0 7.0 92.0 0.0 29.0 1.0 1.0 2.0 96.0 0.0 32.0 17.0 0.0

MW-22 0.0 2.0 7.0 0.0 13.0 0.0 <1 1.0 0.0 2.0 0.0 0.0 41.0 14.0 0.0

MW-23 <2.0 2.0 17.0 0.0 1.0 0.0 <1 1.0 12.0 2.0 0.0 2.0 3.0 9.0 0.0

MW-24 4.0 0.0 5.0 3.0 15.0 5.0 <1 1.0 5.0  < 1 0.0 5.0 13.0 0.0 0.0

MW-25 <2.0 2.0 <1 0.0 < 1 0.0 <1 1.0 11.0 <1 0.0 52.0 2.0 8.0 0.0

MW-26 <2.0 0.0 1.0 0.0 4.0 4.0 <1 1.0 5.0 17.0 0.0 4.0 52.0 7.0 0.0



Phosphorus as P (mg/l)

Q1-2011 Q2-2011 Q3-2011 Q4-2011 Q1-2012 Q2-2012 Q3-2012 Q4-2012 Q1-2013 Q2-2013 Q3-2013 Q4-2013 Q1-2014 Q2-2014 Q3-2014 Q4-2014 Q1-2015 Q2-2015 Q3-2015 Q4-2015

MW-1 0.05 0.05 0.05 0.05 <0.05 <0.05 <0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

MW-2 0.18 0.05 0.05 0.056 <0.05 0.092 0.28 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.05 0.05 0.05 0.05

MW-3 <0.05 <0.05 <0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

MW-4 <0.05 <0.05 <0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.07 0.05 0.05 0.05 0.05 0.05 0.05

MW-5 0.91 0.28 0.32 1.37 0.505 <0.05 1.28 0.26 0.48 1.17 1.78 0.33 0.36 0.52 0.99 0.47 0.46 1.12 1.04 0.31

MW-6 0.05 0.05 0.05 0.05 <0.05 <0.05 <0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.05 0.05 0.05 0.05 0.05 0.05

MW-7 0.056 0.056 0.05 0.49 <0.05 0.051 <0.05 0.05 1.42 0.05 0.14 0.05 0.63 0.05 0.05 0.08 0.05 0.05 0.05 0.05

MW-8 0.051 0.05 0.05 0.05 <0.05 <0.05 <0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.09 0.05 0.08 0.05 0.05 0.05 0.05

MW-9 0.077 0.38 0.189 0.28 <0.05 0.61 0.19 0.2 0.09 0.24 1.11 0.16 0.29 0.33 0.11 0.12 0.63 0.37 0.5 0.11

MW-10 0.067 0.43 0.15 0.1 0.051 0.087 0.08 0.09 0.1 0.07 0.09 0.09 0.07 0.17 0.05 0.12 0.05 0.05 0.05 0.05

MW-11 <.05 0.05 <0.05 <0.05 <0.05 <.05 0.05 <.05 <0.05 < 0.05 <0.05 0.15 <.05 0.48 <0.05 0.07 0.12 <0.05

MW-12 < .05 < .05 <.05 0.05 <0.05 <0.05 <0.05 <.05 <.05 <.05 <0.05 < 0.05 <0.05 <0.05 95.7 <0.05 <0.05 <0.05 <0.05 <0.05

MW-13 0.11 < .05 <.05 0.05 <0.05 <0.05 0.068 0.32 0.6 0.46 0.46 0.25 0.45 0.66 0.3 0.19 0.18 0.38 <0.05 <0.05

MW-14 < .05 < .05 0.06 0.058 <0.05 <0.05 <0.05 <.05 <.05 <.05 <0.05 < 0.05 <0.05 0.08 <.05 0.08 <0.05 <.05 <0.05 <0.05

MW-15 0.15 < .05 <.05 0.05 <0.05 <0.05 <0.05 <.05 <.05 <.05 0.09 < 0.05 <0.05 <0.05 <.05 0.06 <0.05 <0.5 <0.05 <0.05

MW-16 < .05 < .05 0.18 0.097 <0.05 <0.05 <0.05 <.05 <.05 <.05 <0.05 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

OW-17 0.051 < .05 0.11 0.05 <0.05 <0.05

MW-18 <0.05 <0.05 <0.05 <.05 <.05 <.05 <0.05 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

OW-19

OW-20

MW-21 <0.05 <0.05 <.05 0.06 <.05 <0.05 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

MW-22 <0.05 <0.05 <.05 <.05 <.05 <0.05 < 0.05 <0.05 0.1 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

MW-23 <0.05 <0.05 <.05 <.05 <.05 <0.05 < 0.05 <0.05 0.1 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

MW-24 <0.05 <0.05 <.05 <.05 <.05 <0.05 <0.05 0.11 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

MW-25 <0.05 <0.05 <.05 <.05 <.05 <0.05 < 0.05 <0.05 0.13 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

MW-26 <0.05 <0.05 <.05 <.05 <.05 <0.05 < 0.05 <0.05 0.12 <.05 0.05 <0.05 <0.05 <0.05 <0.05



Ammonia as N(mg/l)

Q1-2011 Q2-2011 Q3-2011 Q4-2011 Q1-2012 Q2-2012 Q3-2012 Q4-2012 Q1-2013 Q2-2013 Q3-2013 Q4-2013 Q1-2014 Q2-2014 Q3-2014 Q4-2014 Q1-2015 Q2-2015 Q3-2015 Q4-2015

MW-1 0.05 0.05 0.05 0.05 <0.05 <0.05 <0.05 0.05 0.05 0.05 0.09 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

MW-2 0.05 0.05 0.05 0.06 <0.05 0.17 0.198 0.05 0.05 0.05 0.09 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

MW-3 <0.05 <0.05 <0.05 0.05 0.05 0.05 0.09 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

MW-4 <0.05 <0.05 <0.05 0.05 0.05 0.05 0.09 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

MW-5 0.068 0.05 0.13 0.05 ,0.05 <0.05 0.279 0.05 0.05 0.05 1.15 0.05 0.05 0.05 0.21 0.05 0.06 0.262 0.29 0.05

MW-6 0.05 0.05 0.05 0.05 <0.05 <0.05 <0.05 0.1 0.05 0.05 0.09 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06

MW-7 14.9 16.9 2.66 6.26 1.53 1.69 0.46 0.06 7.7 0.35 8.98 9.59 3.5 5.07 5.36 4.34 2.835 4.27 4.36 4.58

MW-8 0.05 0.05 0.05 0.05 <0.05 <0.05 <0.05 0.05 0.05 0.05 0.09 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

MW-9 0.062 0.86 0.16 0.67 0.093 0.58 <0.05 0.05 0.05 0.07 2.38 0.05 0.05 0.34 0.26 0.05 0.05 0.159 0.05 0.56

MW-10 0.05 0.12 0.05 0.062 <0.05 <0.05 <0.05 0.05 0.05 0.05 0.09 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

MW-11 <.05 0.05 <0.05 <0.05 <0.05 <.05 <.05 <.05 0.09 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

MW-12 < .05 < .05 <.05 0.05 <0.05 <0.05 <0.05 <.05 <.05 <.05 0.09 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

MW-13 < .05 < .05 <.05 0.05 <0.05 <0.05 <0.05 <.05 <.05 <.05 0.09 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

MW-14 < .05 < .05 <.05 0.05 <0.05 <0.05 <0.05 <.05 <.05 <.05 0.09 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 <0.05 <0.05 0.19

MW-15 < .05 < .05 <.05 0.05 <0.05 <0.05 <0.05 <.05 <.05 <.05 0.1 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

MW-16 < .05 < .05 <.05 0.05 <0.05 <0.05 <0.05 <.05 <.05 <.05 0.09 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

OW-17 < .05 < .05 <.05 0.05 <0.05 <0.05

MW-18 <0.05 <0.05 <0.05 <.05 <.05 <.05 0.09 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

OW-19

OW-20

MW-21 0.13 <0.05 <.05 <.05 <.05 0.09 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

MW-22 0.096 <0.05 <.05 <.05 <.05 0.09 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

MW-23 <0.05 <0.05 <.05 <.05 <.05 0.1 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 <0.05 <0.05 <0.05

MW-24 <0.05 <0.05 <.05 <.05 <.05 0.09 <0.05 <0.05 1.4 7.23 27.4 19.75 9.455 7.55

MW-25 <0.05 <0.05 <.05 <.05 <.05 0.1 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 0.05 <0.05 <0.05

MW-26 <0.05 <0.05 <.05 <.05 <.05 0.09 < 0.05 <0.05 <0.05 <.05 <0.05 <0.05 <0.05 <0.05 <0.05



Total Nitrogen (mg/l)

Q1-2011 Q2-2011 Q3-2011 Q4-2011 Q1-2012 Q2-2012 Q3-2012 Q4-2012 Q1-2013 Q2-2013 Q3-2013 Q4-2013 Q1-2014 Q2-2014 Q3-2014 Q4-2014 Q1-2015 Q2-2015 Q3-2015 Q4-2015

MW-1 2.18 1.53 0.65 1.15 0.85 0.87 0.67 0.85 1.62 1.21 0.94

MW-2 6.73 23.70 25.50 16.30 13.10 14.59 9.22 7.34 13.13 12.70 10.40

MW-3 10.30 9.85 9.24 9.46 8.22 8.28 10.20 11.75 10.00 7.45 5.27 4.96

MW-4 4.08 4.24 4.31 4.83 5.42 7.95 7.70 5.97 6.44 6.71 6.54 5.98

MW-5 1.40 3.14 4.38 1.47 2.73 3.43 1.09 0.96 0.86 0.64 0.52 1.16

MW-6 2.20 1.37 0.40 0.13 0.64 0.87 1.00 1.97 1.04 1.18 1.69 1.78

MW-7 7.63 1.14 11.80 1.85 9.08 5.81 4.90 4.34 4.70 4.44 4.81 5.24

MW-8 20.10 16.00 19.10 23.30 20.10 26.30 36.82 22.29 17.33 14.86 14.83 13.25

MW-9 1.56 0.52 0.38 0.89 2.41 1.12 1.13 0.51 1.29 1.30 4.50 1.23

MW-10 11.90 11.30 8.75 4.57 3.02 6.07 7.05 7.74 7.74 10.24 9.40 6.00

MW-11 2.57 2.56 2.42 2.24 1.98 1.71 1.58 1.84 1.70 1.62 1.69 1.73

MW-12 17.80 20.80 44.50 35.00 24.40 12.72 15.52 17.14 13.75 23.00 45.40 24.90

MW-13 15.80 3.48 1.96 16.50 21.50 4.95 4.93 5.57 5.96 4.21 6.06 6.58

MW-14 10.10 5.33 3.71 1.00 2.53 22.38 9.97 7.83 13.83 10.53 10.37 11.10

MW-15 23.70 23.80 27.40 31.90 27.40 29.63 27.28 28.84 21.01 27.32 31.70 33.50

MW-16 17.90 31.10 24.40 10.50 8.12 4.66 9.46 36.79 75.88 34.89 17.24 13.80

OW-17

MW-18 9.64 9.24 9.77 9.15 4.33 3.68 8.03 17.35 11.11 6.46 4.20 3.49

OW-19

OW-20

MW-21 11.40 11.20 12.20 14.00 12.90 13.05 15.20 14.25 14.60 14.23 14.10 13.80

MW-22 13.70 12.20 3.53 10.90 11.90 12.05 15.78 23.55 19.47 18.20 16.80 18.90

MW-23 9.44 7.34 3.53 2.63 1.06 0.45 0.33 0.56 1.50 1.52 1.81 1.26

MW-24 22.40 22.00 36.40 14.50 36.70 109.23 108.11 112.70 103.10 94.05 48.04 35.90

MW-25 8.80 14.70 11.90 9.01 14.00 23.67 29.89 12.23 16.80 12.02 11.02 9.95

MW-26 13.30 11.50 14.00 11.30 11.80 18.01 18.02 25.27 17.78 9.18 7.21 8.29



 

 

 
 
 
 
 
 
 

Appendix 14 
 

Groundwater Quality Graphs 
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Groundwater Quality Maps 
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